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PREFACE. 


This  book  makes  no  pr^tenoe  of  giving  to  the  world  a  new 
theory  of  our  intellectual  operations.  Its  claim  ^  attention,  if  it 
possess  any,  is  grounded  on  the  fact  that  it  is  an  attempt. not  to 
supersede,  but  to  embody  and  systematizot  the  best  ideas  which 
have  been  either  promulgated  on  its  subject  by  speculative  writers, 
or  conformed  to  by  accurate  thinkers  in  their  scientific  inquiries. 

To  cement  together  the  detached. fi*agments  of  a  subject,  never 
yet  treated  as  a  whole ;  to  harmonize  the  true  portions  of  discordant 
theories,  by  supplying  the  links  of  thought  necessary  to  connect 
them,  and  by  disentangling  them  from  the  errors  with  which  they 
are  always  more  or  less  interwoven ;  must  necessarily  require  a 
considerable  amount  of  original  speculation.  To  other  originality 
than  this,  the  present  work  lays  no  claim.  In  the  existing  state  of 
the  cultivation  of  the  sciences,  there  would  be  a  very  strong  pr&* 
sumption  against  any  one  who  should  imagine  that  he  had  effected 
a  revolution  in  the  theory  of  the  investigation  of  truth,  or  added 
any  fundamentally  new  process  to  the  practice  of  it  The  im- 
provement which  remains  to  be  efiected  in  methods  of  philoso- 
phizing  (and  the  author  believes  that  they  have  much  need  of 
improvement)  can  only  consist  in  performing,  more  systematically 
and  accurately,  operations  with  which,  at  least  in  their  elementary 
form,  the  human  intellect  in  some  one  or  other  of  its  employments 
is  already  familiar. 

In  the  portion  of  the  work  which  treats  of  Ratiocination,  the 
author  has  not  deemed  it  necessary  to  enter  into  technical  details 
which  may  be  obtained  in  so  perfect  a  shape  from  the  existing 
treatises  on  what  is  termed  the  Logic  of  the  Schools.  In  the  con- 
tempt entertained  by  many  modem  philosophers  for  the  syllogistic 
arti  it  will  be  seen  chat  he  by  no  means  participates ;  although  the 
scientific  theory  on  which  its  defence  is  usually  rested  appears  to 
him  erroneous :  and  the  view  which  he  has  suggested  of  the  nature 
and  functions  of  the  Syllogism  may,  perhaps,  afford  the  means  o 
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conciliating  the  principles  of  the  Art  with  as  much  as  is  well- 
grounded  in  the  doctrines  and  objections  of  its  assailants. 

The  same  abstinence  from  details  could  not  be  observed  in  the 
First  Book,  on  Names  and  Propositions ;  because  many  useful 
principles  and  distinctions  which  were  contained  in  the  old  Logic, 
have  been  gradually  omitted  from  the  writings  of  its  later  teachers ; 
and  it  appeared  desirable  both  to  revive  these,  and  to  reform  and 
rationalize  the  philosophical  foundation  on  which  they  stood.  The 
earlier  chapters  of  thil  preliminary  Book  will  consequently  appear, 
to  some  readers,  needlessly  eleoientary  and  scholastic.  But  those 
who  know  in  what  darkness  the  nature  of  our  knowledge,  and  of 
the  processes  by  which  it  is  obtained,  is  often  involved  by  a  con- 
fused apprehension  of  the  import  of  the  different  classes  of  Words 
and  Assertions,  will  not  regard  these  discussions  as  either  frivolous, 
or  irrelevant  to  the  topics  considered  in  the  later  Books. 

On  the  subject  of  Induction,  the  task  to  be  performed  was  that 
of  generalizing  the  modes  of  investigating  truth  and  estimating 
evidence,  by  which  so  many  important  and  recondite  laws  of 
nature  have,  in  the  various  sciences,  been  aggregated  to  the  stock 
of  human  knowledge.  That  this  is  not  a  task  free  from  difficulty 
may  be  presumed  from  the  fact,  that  even  at  a  very  recent  period, 
eminent  writers  (among  whom  it  is  sufficient  to  name  Archbishop 
Whately,  and  the  author  of  a  celebrated  article  on  Bacon  in  the 
Edinburgh  Revietv)y  have  not  scrupled  to  pronounce  it  impossible. 
The  author  has  endeavored  to  combat  their  theory  in  the  manner 
in  which  Diogenes  confuted  the  skeptical  reasonings  against  the 
possibility  of  motion ;  remembering  that  Diogenes'  argument  would 
have  been  equally  conclusive,  although  his  individual  perambula- 
tions might  not  have  extended  beyond  the  circuit  of  his  own  tub. 

Whatever  may  be  the  value  of  what  the  author  has  succeeded 
in  effecting  on  this  branch  of  his  subject,  it  is  a  duty  to  acknowledge 
that  for  much  of  it  he  has  been  indebted  to  several  important  trea- 
tises, partly  historical  and  partly  philosophical,  on  the  generalities 
and  processes  of  physical  science,  which  have  been  published  within 
the  last  few  years.  To  these  treatises,  and  to  their  authors,  he  has 
endeavored  to  do  full  justice  in  the  body  of  the  work.  But  as  with 
one  of  these  writers,  Mr.  Whewell,  he  has  occasion  frequently  to 
express  differences  of  opinion,  it  is  more  particularly  incumbent  en 
him  in  this  place  to  declare,  that  without  the  aid  derived  from  the 
facts  and  ideas  contained  in  that  gentleman's  History  of  the  Indue* 
twe  Sciences^  the  corresponding  portion  of  this  work  would  probably 
not  have  been  written. 
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The  concludiDg  Book  is  an  attempt  to  contribute  towards  the 
solution  of  a  question,  which  the  decay  of  old  opmions,  and  the 
agitation  that  disturbs  European  society  to  its  inmost  depths,  render 
as  important  in  the  present  day  to  the  practical  interests  of  human 
life,  as  it  must  at  all  times  be  to  the  completeness  of  our  speculative 
knowledge :  viz.,  Whether  moral  and  social  phenomena  are  really 
exceptions  to  the  general  certainty  and  uniformity  of  the  course  ot 
nature ;  and  how  far  the  methods,  by  which  so  many  of  the  laws 
of  the  phy^sical  world  have  been  numbered  among  truths  irrevo- 
cably acquired  and  universally  assented  to,  can  be  made  instru- 
mental to  the  gradual  formation  of  a  similar  body  of  received 
doctrine  in  moral  and  political  science* 

While  the  views  promulgated  in  these  volumes  still  await  the 
verdict  of  competent  judges,  it  would  have  been  useless  to  attempt 
to  make  the  exposition  of  them  so  elementary,  as  to  be  suited  to 
readers  wholly  unacquainted  with  the  subject  It  can  scarcely  be 
hoped  that  the  Second  Book  will  be  throughout  intelligible  to  any 
<me  who  has  not  gone  carefully  through  some  one  of  the  comfnon 
treatises  on  Logic ;  among  which  that  of  Archbishop  Whately  is, 
on  every  account,  to  be  preferred.  And  the  Third  Book  presup- 
poses some  degree  of  acquaintance  with  the  most  general  truths 
of  mathematics,  as  well  as  of  the  principal  branches  of  physical 
science,  and  with  the  evidence  on  which  those  doctrines  rest. 
Among  books  professedly  treating  of  the  mental  phenomena,  a 
previous  familiarity  with  the  earlier  portion  of  Dr.  Brown's  Lec- 
tures, or  with  his  treatise  on  Cause  and  Effect,  would,  though  not 
indispensable,  be  advantageous;  that  philosopher  having,  in  th<) 
author's  judgment,  taken  a  more  correct  view  than  any  other 
English  writer  on  the  subject  of  the  ultimate  intellectual  laws  of 
scientific  inquiry;  while  his  unusual  powers  of  popularly  stating  and 
felicitously  illustrating  whatever  he  understood,  render  his  works 
the  best  preparation  which  can  be  suggested^  for  speculations  sim* 
iiar  to  those  contained  in  this  Treatise* 
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I  1.  Thers  18  as  great  diversity  among  authors  in  the  modes  which 
diej  have  adopted  of  defining  logic,  as  in  their  treatment  of  the  details 
of  it.  This  is  what  might  naturally  be  expected  on  any  subject  on 
which  writers  have  availed  themselves  of  the  same  language,  as  a  means 
of  delivering  different  ideas.  Ethics  and  jurisprudence  are  liable  to 
the  remark  m  common  with  logic.  Almost  every  philosopher  having 
taken  &  different  view  of  some  of  the  particulars  which  these  branches 
of  knowledge  are  usually  imderstood  to  include ;  each  has  so  framed 
his  definition  as  to  indicate  beforehand  his  own  peculiar  tenets,  and 
sometimes  to  beg  the  question  in  their  favor. 

This  diversity  is  not  so  much  an  evil  to  be  complained  of,  as  In  in- 
evitable and  in  some  degree  a  proper  result  of  the  imperfect  state  of 
those  sciences.  There  caxmot  be  agreement  about  the  definition  of  a 
thing,  until  there  is  agreement  about  the  thing  itself.  To  define  a 
thing,  is  to  select  from  among  the  whole  of  its  properties  those  which 
shall  be  understood  to  be  designated  and  declared  by  its  name ;  and 
the  properties  must  be  very  well  known  to  ub  before  we  can  be  com- 
petent to  determine  which  of  them  are  fittest  to  be  chosen  for  this  pur- 
pose. Accordingly,  in  the  case  of  so  complex  an  aggregation  of  par- 
ticulars as  are  comprehended  in  anything  which  can  be  called  a  science, 
the  definition  we  set  out  with  is  seldom  that  which  a  more  extensive 
knowledge  of  the  subject  shows  to  be  the  most  appropriate.  Until 
we  know  the  particulars  themselves,  we  cannot  fix  upon  the  most  correct 
and  compact  mode  of  circumscribing  them  by  a  general  description. 
It  was  not  tiU  after  an  extensive  and  accurate  acquaintance  with  the 
details  of  chemical  phenomena,  that  it  was  found  possible  to  frame  a 
rational  definition  of  chemistry ;  and  the  definition  of  the  science  of  life 
and  org^anization  is  still  a  matter  of  dispute.  So  long  as  the  sciences 
are  imperfect,  the  definitions  must  partake  of  their  imperfections;  and 
if  the  K>rmer  are  progressive,  the  latter  ouffht  to  be  so  too.  As  much, 
therefore,  as  is  to  be  expected  from  a  definition  placed  at  the  com- 
mraicement  of  a  subject,  is  that  it  should  define  the  scope  of  our  in- 
quiries ;  and  the  definition  which  I  am  about  to  offer  of  the  science  of 
logic,  pretends  to  nothing  more,  than  to  be  a  statement  of  the  question 
which  I  have  put  to  myself,  and  which  this  book  is  an  attempt  to  re- 
solve. The  reader  is  at  liberty  to  object  to  it  as  a  definition  of  lo^c; 
but  it  is  at  all  events  a  correct  definition  of  the  subject  of  this 
volume. 
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^  2.  Logic  haa  often  been  called  the  Art  of  Reafloning.  A  writei* 
who  has  done  more  than  any  other  living  person  to  restore  this  study 
to  the  rank  from  which  it  had  fallen  in  the  estimation  of  the  cultiyated 
classes  in  our  own  country,  has  adopted  the  above  definition  with  an 
amendment;  he  has  defined  logic  to  be  the  Science,  as  well  as  the  Art, 
of  reasoninc^;  meaning,  by  the  former  term,  the  analysis  of  the  mental 
process  which  takes  place  whenever  we  reason,  and  by  the  latter,  the 
rules,  grounded  upon  that  analysis,  for  conducting  the  process  correctly. 
There  can  be  no  doubt  as  to  the  propriety  of  the  emendation.  A  right 
undei*Bt€Lnding  of  the  mental  process  itself,  of  the  conditions  it  depends 
upon,  and  the  steps  of  which  it  consists,  is  the  only  basis  on  which  a 
systetn  of  rules,  fitted  for  the  direction  of  the  process,  can  possibly  be 
founded.  Art  necessarily  presupposes  knowledge ;  art,  in  any  but  its 
infant  state,  presupposes  scientific  knowledge ;  and  if  every  art  does 
not  bear  the  name  of  the  science  upon  which  it  rests,  it  is  only  because 
several  sciences  are  often  necessary  to  form  the  groundwork  of  a  single 
art.  Such  is  the  complication  of  human  affairs,  that  to  enable  one  thing 
to  be  done^  it  is  oft»n  requisite  to  know  the  nature  and  properties  of 
many  things. 

Logic,  men,  comprises  the  science  of  reasoning,  as  well  as  an  art, 
fi>unded  on  that  science.  But  the'  word  Reasoning,  again,  like  most 
other  scientific  torms  in  popular  use,  abounds  in  ambiguities.  In  one 
of  its  acceptations,  it  means  syllogizing;  or  the  mode  of  inference 
which  may  be  called  (with  sufiicient  accuracy  for  the  present  purpose) 
concluding  from  generals  to  particulars.  In  another  of  its  senses,  to 
reason,  is  simply  to  infer  any  assertion,  firom  assertions  already  admitted : 
and  in  this  sense,  induction  is  as  much  entitled  to  be  called  reasoning 
as  the  demonstrations  of  geometry. 

Writers  on  logic  have  generally  preferred  the  former  acceptation  of 
the  term ;  the  latter,  and  more  extensive  signification,  is  that  in  which 
I  mean  to  use  it.  I  do  this  by  virtue  of  the  right  I  claim  for  ever/ 
author,  to  give  whatever  provisional  definition  he  pleases  of  his  ovm 
subject.  But  sufficient  reasons  will,  I  believe,  unfold  themselves  as 
we  advance,  why  this  should  be  not  only  the  provisional  but  the  final 
definition.  It  involves,  at  all  events,  no  arbitrary  change  in  the  mean- 
ing of  the  word;  for,  with  the  general  usage  of  the  English  language, 
the  wider  signification,  I  believe,  accords  better  than  the  more  re- 
stricted one. 

§  3.  But  reasoning,  even  in  the  widest  sense  of  which  the  word  is 
susceptible,  does  not  seem  to  include  all  that  is  included,  either  in  the 
best,  or  even  in  the  most  current,  conception  of  the  scope  and  province 
of  our  science.  The  employment  of  the  word  Logic  to  denote  the 
theory  of  argumentation,  is  derived  from  the  Aristotelian,  or,  as  they 
are  commonly  termed,  the  scholastic  logicians.  Yet  even  with  them, 
in  their  systematic  treatises,  argumentation  was  the  subject  only  of  the 
third  part :  the  two  former  treated  of  terms,  and  of  propositions ;  under 
one  or  other  of  which  heads  were,  moreover,  included,  Definition  and 
Division.  Professedly,  indeed,  these  previous  topics  were  introduced 
only  on  account  of  their  connexion  with  reasoning,  and  as  a  prepara* 
cion  for  the  doctrine  and  rules  of  syllogism.  Yet  they  were  treated 
with  greater  minuteness,  and  dwelt  upon  at  greater  length,  than  was 
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required  for  that  purpose  alone.  More  recent  writers  on  logic  haye 
generally  understood  the  term  as  it  was  employed  by  the  able  authors 
of  the  Port  Royal  Logic ;  viz.,  as  equivalent  to  the  Art  of  Thinking. 
Nor  is  this  acceptation  confined  to  philosophers,  and  works  of- science. 
Even  in  conversation,  the  ideas  usually  connected  with  the  word  Logic, 
include  at  least  precision  of  language,  and  accuracy  of  classification: 
and  we  perhaps  oftener  hear  persons  speak  of  a  logical  arrangement, 
or  expressions  logically  defined,  than  of  conclusions  logically  deduced 
from  premisses.  Moreover,  a  man  is  often  called  a  great  logician,  or  a 
man  of  powerful  logic,  not  for  the  accuracy  of  his  deduc4lons,  but  for 
the  extent  of  his  command  over  premisses;  because  the  general  propo- 
sitions required  for  explaining  a  difficulty  or  refuting  a  sophism,  copi- 
ously and  promptly  occur  to  him;  as  in  the  case  of  ChiUingworth,  or 
Samuel  Johnson.  Whether,  therefore,  we  conform  to  the  practice  of 
those  who  have  made  the  subject  their  particular  study,  or  to  that  of 
popular  writers  and  common  discourse,  the  province  of  logic  will 
mclude  several  operations  of  the  intellect  not  usually  considered  to  fall 
within  the  meaning  of  the  terms  Reasoning  and  Argumentation. 

These  various  operations  mieht  be  brought  within  the  compass  of  the 
science^,  ^d  the  additional  advantage  be  obtained  of  a  very  simple 
definition,  if,  by  an  extension  of  the  term,  sanctioned  by  high  authori- 
ties, we  were  to  define  logic  as  the  science  which  treats  of  the  opera 
tions  of  the  human  understanding  in  the  pursuit  of  truth.  For  to  this 
.ultimate  end,  naming,  classification,  definition,  and  all  the  other  opera- 
tions over  which  logic  has  ever  claimed  jurisdiction,  are  essentially 
subsidiary.  They  may  all  be  regarded  as  contrivances  for  enabling  a 
person  to  know  the  truths  which  are  needful  to  him,  and  to  know 
them  at  the  preciscf  moment  at  which  they  are  needfuL  Other  pur- 
poses, indeea,  are  also  served  by  these  operations ;  for  instance,  that 
of  imparting  our  knowledge  to  others.  But,  viewed  with  regard  to 
this  purpose,  they  have  never  been  considered  as  within  the  province 
of  the  logician.  The  sole  object  of  Logic  is  the  guidance  of'  one's 
own  thoughts;  the  communication  of  those  thoughts  to  others  falls 
under  the  consideration  of  Rhetoric,  in  the  large  sense  in  which  that 
art  was  conceived  by  the  ancients ;  or  of  the  still  more  extensive  art 
of  Education.  Logic  takes  cognizance  of  all  intellectual  operations, 
only  as  they  conduce  to  our  own  knowledge,  and  to  our  command 
over  that  knowledge  for  our  own  uses.  If  there  were  but  one  rational 
being  in  the  universe,  that  being  might  be  a  perfect  logician ;  and  the 
science  and  art  of  logic  would  be  the  same  for  that  one  person,  as  for 
the  whole  human  race. 

§  4.  But,  if  the  definition  which  we  formerly  examined  included  too 
little,  that  which  is  now  suggested  has  the  opposite  fault  of  including 
too  much. 

Truths  are  known  to  us  in  two  ways :  some  are  known  directly, 
and  of  themselves ;  some  through  the  medium  of  other  truths.  The 
former  are  the  subject  of  Intuition,  or  Consciousness ;  the  latter,  of 
Inference.  The  truths  known  by  intuition  are  the  original  premisses 
from  which  all  others  are  inferred.  Our  assent  to  the  conclusion 
being  grounded  upon  the  truth  of  the  premisses,  we  never  could  arrive 
at  any  knowledge  by  reasoning,  unless  something  could  be  known 
antecedently  to  sJl  reasoning. 
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Hxamples  of  truths  kBOwn  to  us  by  immediate  consciousikesa,  art 
our  own  bodily  sensations  and  mental  feelings.  I  know  directly,  and 
of  my  own  knowledge,  that  I  was  vexed  yesterday,  or  that  I  am  hun- 
gry to-day.  Examples  of  truths  which  we  know  only  by  way  of 
inference,  are  occurrences  which  took  place  while  we  were  absent,  the 
events  recorded  in  history,  or  the  theorems  of  mathematics.  The  two 
former  we  infer  from  the  testimony  adduced,  or  from  the  traces  of 
those  past  occurrences  which  still  exist ;  the  latter,  from  the  premisses 
laid  down  in  books  of  geometry,  under  the  title  of  definitions  and  ax« 
ioms.  Whatever  we  are  capable  of  knowing  must  belong  to  the  one 
class  or  (o  the  other ;  must  be  in  the  number  of  the  primitive  data,  or 
of  the  conclusions  which  can  be  drawn  therefrom. 

With  the  original  data,  or  ultimate  premisses  of  our  knowledge; 
with  their  number  or  nature,  the  mode  m  which  they  are  obtained,  or 
the  tests  by  which  they  may  be  distinguished;  logic,  in  a  direct  way 
at  least,  has,  in  the  sense  in  which  I  conceive  the  science,  nothing  to 
do.  These  questions  are  partly  not  a  subject  of  science  at  all,  partly 
that  of  a  very  different  science. 

Whatever  is  known  to  us  by  consciousness,  is  knovni  beyond  possi- 
bility of  question.  What  one  sees,  or  feels,  whether  bodily  or  men- 
tally, one  cannot  but  be  sure  that  one  sees  or  feek.  No  science  is 
required  for  the  purpose  of  establishing  such  truths ;  no  rules  of  art 
can  render  our  knowledge  of  them  more  certain  than  it  is  in  itself 
There  is  no  logic  for  this  portion  of  our  knowledge. 

But  we  may  fancy  that  we  see  or  feel  what  we  in  reality  infer. 
Newton  saw  the  truth  of  many  propositions  of  geometry  witbout  read* 
ing  the  demonstrations,  but  not,  we  may  be  sure,  vnthout  their  flashing 
through  his  mind.  A  truth,  or  supposed  truth,  which  is  really  the  re- 
sult of  a  very  rapid  in^rence,  may  seem  to  be  apprehended  intuitively. 
It  haa  long  been  i^rreed  by  philosophers  of  the  most  opposite  schools, 
that  this  mistake  is  actually  made  in  so  familiar  an  instance  as  that  oiP 
the  eyesight.  There  is  nothing  which  we  appear  to  ourselves  more 
directly  conscious  of,  than  the  distance  of  an  object  from  us.  Yet  it 
has  long  been  ascertained,  that  what  is  perceived  by  the  eye,  is  at  most 
nothing  more  than  a  variously  colored  surface ;  that  wben  we  &ncy 
we  see  distance,  all  we  really  see  is  certain  variations  of  apparent 
size,  and  more  or  less  faintness  of  color ;  and  that  our  estimate  of  the 
object's  distance  from  us  is  the  result  of  a  comparison  (made  with  so 
much  rapidity  that  we  are  unconscious  of  making  it)  between  the  size 
and  color  of  the  object  as  they  appear  at  the  time,  and  the  size  and 
color  of  the  same  or  of  similar  objects  as  they  appeared  when  close  at 
hand,  or  when  their  degree  of  remoteness  was  known  by  other  evi- 
dence. The  perception  of  distance  by  the  eye,  which  seems  so  Jike 
intuition,  is  thus,  m  reality,  an  inference  grounded  on  experience; 
an  inference,  too,  which  we  learn  to  make ;  and  which  we  make  with 
more  and  more  correctness  as  our  experience  increases ;  though  in 
familiar  cases  it  takes  place  so  rapidly  aa  to  apjpear  exactly  on  a  par 
with  those  percepticms  of  sight  which  are  really  intuitive,  our  percep- 
tions of  color.* 

*  This  celebrated  theory  has  recently  been  called  in  question  by  a  writer  of  deserved 
reputation,  Mr.  Samuel  Bailey ;  but  I  do  not  conceive  that  the  ffrounds  on  which  it  hat 
bf  en  received  by  philoeopbers  for  a  century  past,  have  been  at  all  shaken  by  that  gentle 
man*8  objections.  I  have  elsewhere  said  wnat  appeared  to  me  necessary  in  reply  to  hk 
arguments.-— TVMfmia«f«r  Review^  for  October  1S42. 
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Of  the  science,  therefore,  which  expounds  the  operations  of  the  hu- 
man understanding  in  the  pursuit  of  truth,  one  essential  part  is  the 
inquiry :  What  are  the  truths  which  are  the  ohjects  of  intuition  or 
consciousness,  and  what  are  those  which  we  merely  infer?  But  this 
inquiry  has  never  been  considered  a  portion  of  logic.  Its  place  is  ih 
another  and  a  perfectly  distinct  department  of  science,  which  may  be 
called  the  higher  or  transcendental  metaphysics.  For  such  is  the  title 
which  has  been  given  to  that  portion  of  mental  philosophy  which 
attempts  to  determine  what  part  of  the  furniture  of  the  mind  belongs 
to  it  originally,  and  what  part  is  constructed  by  itself  out  of  maten^ 
{umished  firom  without.  To  this  science  appertain  the  great  and 
much  debated  questions  of  the  existence  of  matter ;  of  the  existence 
of  spirit,  and  the  distinction  between  it  and  matter ;  of  the  reality  of 
time  and  space,  as  thin^  without  the  mind,  and  distinguishable  irom 
the  objects  which  are  said  to  exist  in  them.  For,  in  the  present  state 
of  the  discussion  on  these  topics,  it  is  universally  allowed  that  the 
existence  of  matter  or  of  spirit,  of  space  or  of  time,  is,  in  its  nature, 
unsusceptible  of  being  proved ;  and  that  whatever  is  known  of  them, 
is  known  by  immediate  intuition.  To  the  same  science  belong  the 
inquiries  into  the  nature  of  Conception,  Perception,  Memory,  and 
BeUef;  all  of  which  are  operations  of  the  understanding  in  the  pursuit 
of  truth;  but  with  which,  as  phenomena  of  the  mind,  or  with  the  pos- 
sibility which  may  or  may  not  exist  of  analysing  any  of  them  mto 
simpler  phenomena,  the  logician  as  such  has  no  concern.  To  this 
science  must  also  be  referred  the  following,  and  all  analogous  ques- 
tions :  To  what  extent  our  intellectual  faculties  and  our  emotions  are 
innate— to  what  extent  the  result  of  association.  Whether  God,  and 
duty,  are  realides,  the  existence  of  which  is  manifest  to  us  d  priori  by 
the  constitution  of  our  rational  faculty ;  or  whether  our  ideas  of  them 
are  acquired  notions,  the  origin  of  which  we  are  able  to  trace  and 
explain;  and  the  reality  of  the  objects  themselves  a  question  not  of 
consciousness  or  intuition,  but  of  evidence  and  reasoning. 

The  province  of  log^c  must  be  restricted  to  that  portion  of  our  knowl- 
edge which  coosista  of  inferences  from  truths  previously  known; 
whether  those  antecedent  data  be  ^neral  propositions,  or  particular 
observations  and  perceptions.  Logic  is  not  the  science  of  !Belief,  but 
the  science  of  Proo^  or  Evidence.  So  far  forth  as  belief  professes  to 
be  founded  upon  proof,  the  office  of  logic  is  to  supply  a  test  £ot  ascer- 
taining whether  or  not  the  behef  is  well  grounded.  With  the  claims 
which  any  proposition  has  to  belief  on  its  own  intrinsic  evidence, 
that  is,  without  evidence  in  the  proper  sense  of  the  word,  logic  has 
nothing  to  do. 

§  6.  As  the  far  greatest  portion  of  our  knowledge,  whether  of  gen- 
eral truths  or  of  particular  facts,  is  avowedly  matter  of  inference, 
nearly  the  whole,  not  only  of  science,  but  of  human  conduct,  is  amen- 
able to  the  authority  of  logic.  To  draw  inferences  has  been  said  to  be 
the  great  business  of  life.  Every  one  has  daily,  hourly,  and  moment- 
ary lieed  of  ascertaining  facts  which  he  has  not  directly  observed ;  not 
Crom  any  general  purpose  of  edding  to  his  stock  of  knowledge,  but 
because  the  &cts  themselves  are  of  importance  to  his  interests  or  to  his 
occupations.  The  business  of  the  magistrate,  of  the  military  com- 
aianaer,  of  the  navigator,  of  the  physician,  of  the  agriculturist,  is  merely 
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to  judge  of  evidence,  and  to  act  accordingly.  They  all  have  to  aucer* 
tain  certain  facts,  in  order  that  they  may  aiterwards  apply  certain  rules, 
either  devised  by  themselves,  or  prescribed  for  their  guidieaice  by 
others ;  and  as  they  do  this  well  .or  ill,  so  they  discharge  well  or  ill  the 
duties  of  their  several  callings.  It  is  the  only  occupation  in  vrhich  the 
mind  never  ceases  to  be  engaged ;  and  is  the  subject,  not  of  logic,  but 
of  knowledge  in  general.  Our  definition  of  logic,  therefore,  will  be  in 
danger  of  including  the  whole  field  of  knowledge,  unless  we  qualify  it 
by  some  further  limitation,  showing  distinctly  wnere  the  domain  of  the 
other  arts  and  sciences,  and  of  common  prudence  ends,  and  that  of 
logic  begins. 

The  distinction  is,  that  the  Science  or  knowledge  of  the  particular 
subject-matter  furnishes  the  evidence,  while  logic  furnishes  the  prin- 
ciples  and  jvIbb  of  the  estimation  of  evidence.  Logic  does  not  pre 
tend  to  teach  the  surgeon  what  are  the  symptoms  which  indicate  a 
violent  death.  This  he  must  learn  from  his  own  experience  and  obser- 
vation, or  from  that  of  others,  his  predecessors  in  his  peculiar  science. 
But  logic  sits  in  judgment  on  the  sufficiency  of  that  observation  and 
experience  to  justify  his  rules,  and  on  the  sufficiency  of  his  rules  to 
justify  his  conduct  It  does  not  give  him  proo&,  but  teaches  him  what 
makes  them  proofe,  and  how  he  is  to  judge  of  them.  Logic  alone  can 
never  show  that  the  &ct  A  proves  the  fact  B ;  but  it  can  point  out  to 
what  conditions  all  facts  must  conform,  in  order  that  they  may  prove 
other  facts.  To  decide  whether  any  given  fact  fulfils  these  conditions, 
or  whether  facts  can  be  found  which  fulfil  them  in  any  given  case, 
belongs,  exclusively,  to  the  particular  art  or  science,  or  to  our  knowl- 
edge of  the  particular  subject. 

It  is  in  this  sense  that  logic  is,  what  Bacon  so  expressively  calls  it, 
ars  artium;  the  science  of  science  itself.  All  science  consists  of  data 
and  conclusions  from  those  data — of  proofs,  and  what  they  prove :  now, 
logic  points  out  what  relations  must  subsist  between  data  and  what- 
ever can  be  concluded  from  them — ^between  proof  and  everything 
which  it  can  prove.  If  there  be  any  such  indispensable  relations,  ana 
if  these  can  be  precisely  determined,  every  particular  branch  of  science, 
as  well  as  every  individual  in  the  guidance  of  his  conduct,  is  bound  to 
conform  to  those  relations,  under  the  penalty  of  making  false  infer- 
ences, of  drawing  conclusicxis  which  are  not  grounded  in  the  realities 
of  things.  Whatever  has  at  any  time  been  concluded  justly,  whatever 
knowledge  has  been  acquired  otherwise  than  by  immediate  intuition, 
depended  upon  the  observance  of  the  laws  which  it  is  the  province  of 
logic  to  investigate.  If  the  conclusions  are  just,  and  the  knowledge 
sound,  those  laws  have  actually  been  observed. 

§  6.  We  need  not,  therefore,  seek  any  further  fi>r  a  solution  of  the 
question,  so  often  agitated,  respecting  the  utility  of  logic.  If  a  science 
of  logic  exists,  or  is  capable  of  existing,  it  must  be  useful.  If  there  be 
rules  to  which  every  mind  conforms  in  every  instance  in  which  it 
judges  rightly,  there  seems  little  necessity  for  discussing  whether  a 
person  is  more  likely  to  observe  those  rules,  when  he  knows  the  rules, 
than  when  he  is  unacquainted  with  them. 

A  science  may  undoubtedly  be  brought  to  a  certain,  not  inconsider- 
able, stage  of  advancement,  without  the  application  of  any  other  logic 
to  it  than  what  all  persons,  who  are  said  to  have  a  sr»und  imderstand* 
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inff*  acquire  empirically  in  the  course  of  their  studies.  Men  judged  oi 
•Yidence,  and  often  very  correctly,  before  logic  was  a  science,  or  they 
never  could  have  made  it  one.  And  they  executed  great  mechanical 
works  before  they  understood  the  laws  of  mechanics.  But  there  are 
limits  both  to  what  mechanicians  can  do  without  principles  of  mechan- 
ics, and  to  what  thinkers  can  do  without  principles  of  logic.  And  the 
lindts,  in  the  two  cases,  are  of  the  same  kind.  The  extent  of  what 
man  can  do  without  understanding  the  theory  of  what  he  is  doing,  is' 
in  aU  cases  much  the  same :  he  can  do  whatever  is  very  easy ;  what 
requires  only  time,  and  patient  industry.  But  in  the  progpress  of 
science  from  its  easiest  to  its  more  difficidt  problems,  every  ffreat  step 
in  advance  has  had  either  as  its  precursor  or  as  its  acccmpamment  and 
necessary  condition,  a  corresponding  improvement  in  the  notions  and 
principles  of  logic  received  among  the  most  advanced  thinkers.  And 
if  several  of  the  more  difficult  sciences  are  still  in  so  defective  a  state ; 
if  not  only  so  little  is  proved,  but  disputation  has  not  terminated  even 
about  the  little  which  seemed  to  be  so ;  the  reason,  perhaps,  is,  that 
men's  logical  notions  have  not  yet  acquired  the  degree  of  extension, 
or  of  accuracy,  requisite  for  the  estimation  of  the  evidence  proper  to 
those  particular  departments  of  knowledge. 

§  7.  Logic,  then,  is  the  science  of  the  operations  of  the  understand* 
ing  which  are  subservient  to  the 'estimation  of  evidence:  both  the 
process  itself  of  proceeding  from  known  truths  to  unknown,  and  all 
mtellectual  operations  ausSliary  to  this.  It  includes,  therrfore,  the 
operation  of  Naming ;  for  language  is  an  instrument  of  thought,  as 
well  as  a  means  of  communicating  our  thoughts.  It  includes,  also, 
Definition,  and  Classification.  For,  the  use  of  tnese  operations  (putting 
all  other  minds  than  one's  own  out  oT  consideration)  is  to  serve  not 
only  for  keeping  our  evidences  and  the  conclusions  from  them  perma- 
nent and  readily  accessible  in  the  memory,  but  for  so  marshahng  the 
facts  which  we  may  at  any  time  be  engaged  in  investigating,  as  to 
enable  us  to  perceive  more  clearly  what  eviae;nce  there  is,  and  to  judge 
with  fewer  chances  of  error  whedier  it  be  sui£cient.  The  analysis  of 
the  instruments  we  employ  in  the  investigation  of  truth,  is  part  of' the 
analysis  of  the  investigation  itself;  since  no  art  is  complete,  unless 
another  art,  that  of  constructing  the  tools  and  fitting  diem  for  the 
purposes  of  the  art,  is  embodied  in  it. 

Our  object,  therefore,  will  be  to  attempt  a  correct  analysis  of  the 
intellectual  process  called  Reasoning  or  inference,  and  of  such  other 
mental  operations  as  are  intended  to  facilitate  this ;  as  well  as,  on  the 
foundation  of  this  analysis,  and  pari  passu  with  it,  to  bring  together  or 
frame  a  set  of  rules  or  canons  for  testing  the  sufficiency  of  any  given 
evidence  to  prove  any  given  proposition. 

With  respect  to  the  first  part  of  this  undertakine,  I  do  not  attempt 
to  decompose  the  mental  operations  in  question  mto  their  ultimate 
elements.  It  is  enough  if  the  analysis  as  far  as  it  goes  is  correct,  and 
if  it  goes  far  enough  for  the  practical  purposes  of  logic  considered  as 
an  art.  The  separation  of  a  complicated  phenomenon  into  its  compo 
oent  parts,  is  not  like  a  connected,  and  interdependent  chain  of  proof 
If  one'Unk  of  an  argrument  breaks,  the  whole  drops  to  the  ground ;  but 
one  step  towards  an  analysis  holds  good,  and  has  an  independent  value, 
tboitgh  we  should  never  be  able  to  make  a  second.     The  results  of 
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analytical  cbemistxy  are  not  the  less  valuable,  though  it  should  be  dm- 
covered  that  all  which  we  now  call  simple  substances  aie  really  com 
pounds.  All  other  things  are  at  any  rate  compounded  of  those 
elements :  whether  the  elements  themselves  admit  of  decomposition, 
is  an  important  inquiry,  but  does  not  affect  the  certainty  of  the  science 
up  to  that  point. 

I  shall,  accordingly,  attempt  to  analyze  the  process  of  uiference^ 
«and  the  processes  subordinate  to  inference,  so  &r  only  as  may  be 
requisite  for  ascertaining  the  difference,  between  a  correct  and  an 
incorrect  peifbrmance  of  those  processes.  Th^  reason  £>r  thus  limit- 
ing our  design,  is  evident.  It  has  been  said  by  objectors  to  logic,  diat 
we  do  not  learn  to  use  our  muscles  by  studying  their  anatomy.  The 
&ct  is  not  quite  &irly  stated ;  £ar  if  the  action  of  aziy  of  our  muscles 
were  vitiated  by  local  weakness,  or  other  physical  defect,  a  knowledge 
of  .their  anatomy  might  be  very  necessary  for  effecting  a  cure.  But 
we  should  be  justly  liable  to-  tne  criticism  involved  in  this  objection, 
were  we,  in  a  treatise  on  Logic,  to  carry  the  analysis  of  the  reajsoning 
process  beyond  the  point  at  which  any  inaccuracy  which  may  have 
crept  into  it  must  become  visible.  In  learning  bodily  exercises  (to 
carry  on  the  same  illustration)  we  do,  and  must  analyze  the  bodily 
motions,  so  far  as  is  necessary  for  distinguishing  those  which  ought  to 
be  performed  from  those  which  ought  not.  To  a  similar  extent,  and 
no  further,  it  is  necessary  that  the  logician  should  analyze  the  mental 
processes  with  which  Logic  is  concerned.  Any  ulterior  and  minuter 
analysis  must  be  left  to  transcendental  metaphysics ;  which  in  this,  as 
in  other  parts  of  our  mental  nature,  decides  what  are  ultimate  facts, 
and  what  are  resolvable  into  other  facts.  And  I  believe  it  will  be 
found  that  the  conclusions  arrived  at  in  this  work  have  no  necessary 
connexion  with  any  particular  views  respecting  the  ulterior  analysis. 
Lo^c  is  common  ground  on  which  the  partisans  of  Hartley  and  of 
Reid,  of  Locke  and  of  Kant,  may  meet  and  join  hands.  Particular 
and  detached  opinions  of  all  these  philosophers  will  no  doubt  occasion* 
ally  be  controverted,  since  aH  of  them  were  logicians  as  well  as  meta- 
physicians ;  but  the  field  on  which  their  great  battles  have  been  fought, 
lies  beyond  the-  boundaries  of  our  science ;  and  the  views  which  will 
be  here  promulgated,  may,  I  believe,  be  held  in  conjunction  with  the 
principal  conclusions  of  any  one  of  their  systems  of  philosophy. 

It  cannot,  indeed,  be  pretended  that  logical  principles  can  be  alto- 
gether irrelevant  to  those  more  abstruse  discjHSSions ;  nor  is  it  possible 
but  that  the  view  we  are  led  to  take  of  the  problem  whicb  logic  pro- 
poses, must  have  ^  tendency  favorable  to  the  adoption  of  some  one 
opinion  on  thesejcontroverted  subjects  rather  than  another.  Logic, 
although  differing  firom  the  higher  metaphysics  like  the  other  half  of  a 
great  whole  (the  one  being  the  science  of  ihe  appreciation  of  evidence, 
the  other  having  for  its  main  object  to  determine  what  are  the  propo- 
sitions for  the  establishment  of  ^which  evidence  is  not  requirea),  yet 
when  viewed  under  another  of  ^  its  aspects,  stands  ia  the  same  relation 
to  this,  its  sister  science,  as  it  does  to  diH  the  other  sciences.  For 
metaphysics,  in  endeavoring  to  solve  its  own  peculiar  problem,  must 
employ  means,  the  validity  of -whichialls  under  the  cognizance  of  logic 
It  proceeds,  no  doubt,  as  far  as  possible,  merely  by  a  closer  and  more 
attentive  interrogati/jn  of  our  consciousness,  or,  more  properly  speak 
ing,  of  our  memory ;  and  so  fu  is  not  amenable  to  logic.     But  vniers 
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ever  this  method  is  insufficient  to  attain  the  end  of  its  inquiries,  it  must 
proceed,  like  other  sciences,  by  means  of  evidence.  Now,  the  moment 
this  science  begins  to  draw  inferences  from  evidence,  logic  becomes 
the  sovereign  judge  whether  its  inferences  are  well-grounded,  or  what 
other  inferences  would  be  so. 

This  influence,  however,  of  logic  over  the  questions  which  have 
divided  philosophers  in  the  higher  regions  of  metaphysics,  is  indirect 
and  remote ;  anid  I  can  conscientiously  affirm,  that  no  one  proposition 
laid  down  in  this  work  has  been  adopted  for  the  sake  of  establishing, 
or.  with  any  reference  to  its  fitness  for  being  employed  in  establishing, 
preconceived  opinions  in  any  department  of  knowledge  or  of  inquiry 
on  which  tbe  speculative  world  is  still  undecided* 
B 
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OF  NAMES  AND  PROPOSITIONS. 


"  La  scolastique,  qui  produisit  dans  la  logiqne,  comme  dans  la  morale,  et  dans  une  partif 
6b  la  metaphysique,  une  subtilit^,  une  precision  d'idto,  dont  lliabUude  inconnue  aux  an- 
ciens,  a  conlnbne  pins  qu'on  ne  croit  au  progite  de  la  bonne  philoeophie.''— Oondosobv 
Viede  Turgot. 


CHAPTER  I. 

OF  THE  NECE8SITT  OF  COMMENaNG  WITH  AN  ANALYSIS  OF  LANGUAGE. 

§  1.  It  18  BO  much  the  established  practice  of  writers  on  logic  to 
commence  their  treatises  by  a  few  general  observations  (in  most  casesy 
it  is  true,  rather  meagre)  on  Terms  and  their  yarietieSy  that  it  will,  per- 
haps,  scarcely  be  required  from  me,  in  merely  following  the  common 
usage,  to  be  as  particular  in  assigning  my  reasons,  as  it  is  usually  ex- 
pected that  those  should  be  who  deviate  from  it 

The  practice,  indeed,  is  recommended  by  considerations  far  too  ob- 
vious to  require  a  formal  justification.  Logic  is  a  portion  of  the  Art 
of  Thinking :  Language  is  evidently,  and  by  the  admission  of  all  phi- 
losophers, one  of  uie  principal  instruments  or  helps  of  thought ;  and 
any  imperfection  in  the  instrument,  or  in  the  mode  of  employing  it,  is 
confessedly  liable,  still  more  than  in  almost  any  other  art,  to  confuse 
and  impede  the  process,  and  destroy  all  groimd  of  confidence  in  the 
result.  For  a  mind  not  previously  versed  in  the  meaning  and  right  use 
of  the  various  kinds  of  words,  to  attempt  the  study  of  methods  of  phi- 
losophizing, would  be  as  if  some  one  should  attempt  to  make  himself 
an  astronomical  observer,  hating  never  learned  to  adjust  the  focal  dis- 
tance of  his  optical  instruments  so  as  to  see  distinctly. 

Since  Reasoning,  or  Inference,  the  principal  subject  of  logic,  is  an 
operation  which  usually  takes  place  by  means  of  words,  and  in  aU 
complicated  cases  can  take  place  in  no  other  way,  those  who  have  not 
a  thorough  insight  into  the  signification  and  purposes  of  words,  wiQ  be 
under  almost  a  necessity  of  reasoning  or  inferring  incorrectly.  And 
logicians  have  generally  felt  that  unless,  in  the  very  first  stage,  they 
removed  this  fertile  source  of  error ;  unless  they  taught  their  pupil  to 
put  away  the  glasses  which  distort  the  object,  and  to  use  those  which 
are  adapted  to  his  purpose  in  such  a  manner  as  to  assist,  not  perplex, 
his  vision ;  he  would  not  be  in  a  condition  to  practise  the  remaming 
part  of  their  discipline  with  any  prospect  of  advantage.  Therefore  it 
IS  that  an  inquiry  mto  language,  so  far  as  is  needful  to  guard  against 
the  errors  to  which  it  gives  rise,  has  at  all  times  been  deemed  a  neces- 
sary preliminary  to  the  science  of  logic. 

But  there  is  another  reason,  of  a  still  more  fundamental  nature,  why 
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the  import  of  words  should  be  the  earliest  subject  of  the  logician's  con- 
sideration :  because  without  it  he  cannot  examine  into  the  import  of 
Propositions.  Now  this  is  a  subject  which  stands  on  the  very  thresh* 
hold  of  the  science  of  logic. 

The  object  of  logic,  as  defined  in  the  Introductory  Chapter,  is  to 
ascertain  how  we  come  by  that  portion  of  our  knowledge  (much  the 
greatest  portiqn)  which  is  not  intuitive  ;  and  by  what  criterion  we  can, 
in  matters  not  self-evident,  distinguish  between  things  proved  and  things 
not  proved,  between  what  is  worthy  and  what  is  unworthy  of  belief 
Of  the  various  questions  which  the  universe  presents  to  oiir  inquiring 
faculties,  some  are  soluble  by  direct  consciousness,  others  only  by 
means  of  evidence.  Logic  is  concerned  with  these  last.  The  solution^ 
by  means  of  evidence,  of  questions  respecting  the  universe  and  the 
things  contained  in  it,  is  the  purpose  of  logic.  But  before  inquiring 
into  the  mode  of  resolving  questions,  it  is  necessary  to  inquire,  what 
are  the  questions  which  present  themselves  1  what  questions  are  con- 
ceivable ]  what  inquiries  are  there,  to  which  men  have  either  obtained, 
or  been  able  to  imagine  it  possible  that  they  should  obtain,  an  answer  ] 
This  point  is  best  ascertained  by  a  survey  and  analysis  of  Propositions. 

§  2.  The  answer  to  every  question  wnich  it  is  possible  to  frame,  is 
contained  in  a  Proposition,  or  Assertion.  Whatever  can  be  an  object 
of  belief,  or  even  of  disbelief,  must,  when  put  into  words,  assume  the 
fbrm  of  a  proposition.  AU  truth  and  all  error  lie  in  propositions. 
What,  by  a  convenient  misapplication  of  an  abstract  term,  we  call  a 
Truth,  is  simply  a  True  Proposition ;  and  errors  are  felse  propositions. 
To  know  the  import  of  all  possible  propositions,  would  be  to  know  aU 
questions  which  can  be  raised,  aU  matters  which  axe  susceptible  of 'be- 
ing either  believed  or  disbelieved.  How  many  kinds  of  inquiries  can 
be  propounded;  hoW  many  kinds  of  judgmisnts  can  be  made;  and 
how  many  kinds  of  propositions  it  is  possible  to  frame  with  a  meaning, 
are  but  different  forms  of  one  and  the  same  question.  Since,  then,  the 
objects  of  all  Belief  and  of  aU  Inquiry  express  themselves  in  propo- 
sitions;  a  sufficient  scrutiny  of  Propositions  and  of  their  varieties  will 
apprise  us  what  questions  mankind  have  o^tually  s^ked  themselves, 
and  whsct,  in  the  nature  of  answers  to  those  questions,  they  have  actu- 
ally thought  they  had  grounds  to  believe.  , 

Now  the  first  glance  at  a  proposition  shows  that  it  is  formed  by  put' 
ting  together  two  names.  A  proposition,  according  to  the  common 
simple  definition,  which  is  sumcient  for  our  purposd,  is,  discourse^  in 
which  iomething  is  affirmed  or  denied  ^something.  Thus,  in  the  prop- 
osition, €rold  is  yellow,  the  quality  ydlow  is  affiurmed  of  the  substance 
gold.  In  the  proposition,  Franklin  was  not  bom  in  England,  the 
fact  expressed  by  the  words  horn  in  England  is  denied  of  the  man 
Frankhn. 

Every* proposition  consists  of  three  parts:  the  Subject,  the  Predi- 
cate, and  the  Copula.  The  predicate  is  the  name  denoting  that  which 
is  affirmed  or  denied.  The  subject  is  the  name  denoting  the  person 
or  thing  which  something  is  affirmed  or  denied  of.  The  copula  is  the 
si^  denoting  that  there  is  an  affirmation  or  denial ;  and  thereby  ena- 
bhng  the  hearer  or  reader  to  distinguish  a  proposition  from  any  other 
kind  of  discourse.  Thus,  in  the  proposition.  The  earth  is  round,  the 
Predicate  is  the  word  round,  which  denotes  the  quality  affirmed,  or 
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(as  the  phrase  is)  predicated :  the  earth,  words  denoting  the  object 
which  that  quality  is  affirmed  of,  compose  the  Subject ;  the  word  w, 
which  serves  as  the  connecting  mark  between  the  subject  and  predi- 
cate, to  show  that  one  of  them  is  affirmed  of  the  other,  is  called  the 
Copula. 

Dismissing,  for  the  present,  the  copula,  of  which  more  will  be  said 
hereafter,  every  proposition,  then,  consists  of  at  least  two  names; 
brings  together  two  naones,  in  a  particular  manner.  This  is  already  a 
fiiBt  step  towards  what  we  axe  in  quest  o£  It  appears  from  this,  that 
for  an  act  of  belief,  one  object  is  not  sufficient;  me  simplest  act  of  be- 

'  lief  supposes,  and  has  something  to  do  with,  two  objects :  two  names, 

to  say  the  least;  and  (since  the  names  must  be  names  of  something) 
two  namealde  tMngs.  A  large  class  of  thinkers  would  cut  the  matter 
short  by  ftaying,  two  ideas.  They  would  say^  that  the  subject  and 
predicate  are  both  of  them  names  of  ideas ;  the  idea  of  gola,  for  in- 
stance, and  the  idea  of  yellow ;  and  that  what  takes  place  (or  a  part 
of  what  takes  place)  in  the  act  of  belief^  consists  in  bringing  (as  it  is 
oflen  expressed)  one  of  these  ideas  under  the  other.  But  this  we  are 
not  yet  in  a  condition  to  say :  whether  such  be  the  correct  mode  of 
describing  the  phenomenon,  is  an  after  consideration.  The  restdt 
with  whidi  for  the  present  we  must  be  contented,  is,  that  in  every  act 
of  belief  two  objects  are  in  some  manner  taken  cognizance  of;  that 
there  can  be  no  belief  claimed,  or  question  propounded,  which  does 
not  embrace  two  distinct  (either  material  or  intellectual)  subjects  of 
thought :  each  of  them  capable  or  not  of  being  conceived  by  itself,  but 
incapable  of  beine  believed  by  itself. 

I  may  say,  for  mstance,  ''  the  sim."  The  word  has  a  meaning,  and 
suggests  that  meaning  to  the  mind  of  any  one  who  is  listening  to  me. 
But  suppose  I  ask  him,  Whether  it  is  true :  whether  he  believes  it  % 
He  can  give  no  answer.  There  is  as  yet  nothing  to  believe,  or  to  dis 
believe.  Now,  however,  let  me  msike,  of  all  possiole  assertions  respect- 
ing the  sun,  the  one  which  involves  the  least  of  reference  to  any  object 
besides  itself;  let  me  say,  '*  the  sun  exists."     Here,  at  once,  is  some- 

,  thing  which  a  person  can  say  he  believes.     But  here,  instead  of  oi&y 

one,  we  find  two  distinct  objects  of  conception :  the  sun,  is  one  object; 
existence,  is  another.  Let  it  not  be  said,  that  this  second  conception, 
existence,  is  involved  in  the  first ;  for  the  sun  may  be  conceived  as  no 
longer  existing.  '^  The  sun''  does  not  convey  all  the  meaning  that  is 
conveyed  by  **  the  sun  exists :"  "  my  father"  does  not  include  all  the 
meaning  of""  my  father  exists,"  for  he  may  be  dead ;  "  a  round  square" 
does  not  include  the  meaning  of  "  a  roimd  square  exists,"  for  it  does 
not,  and  cannot  exist.  When  I  say,  "the  sun,"  "my  father,"  or  a 
"  round  square,"  I  call  upon  the  hearer  for  no  belief  Qr  disbelief,  nor 

'  can  either  the  one  or  the  other  be  afforded  me ;  but  if  I  say,  "  the  sun 

exists,"  "  my  father  exists,"  or  "  a  round  square  exists,"  I  call  for  be- 
Hef ;  and  should,  in  the  first  of  the  three  instances  meet  with  it ;  in  the 
second,  with  belief  or  disbelief,  as  the  case  might  be ;  in  the  third, 

with  disbelie£ 

i 

§  3.  This  first  step  in  the  analysis  of  the  object  of  belief,  which, 

though  so  obvious,  will  be  found  to  be  not  unimportant,  is  the  only  one 

y  which  we  shall  find  it  practicable  to  make  vnthout,  a  preliminary  sur- 

vey  of  language.     If  we  att<R^pt  to  proceed  further  in  the  same  path. 
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that  is,  to  analyze  any  further  the  import  of  Propositions ;  we  find 
forced  upon  us,  as  a  subject  of  previous  consideration,  the  import  of 
Names.     For  every  proposition  consists  of  two  names ;    and  every 
proposition  affirms  or  denies  one  of  these  names,  of  the  other.     Notv 
what  we  do,  what  passes  in  our  mind,  when  we  affirm  or  deny  tw& 
names  of  one  anouier,  must  depend  upon  what  they  are  names  of,, 
since  it  is  with  reference  to  that,  and  not  to  the  mere  names  them 
selves,  that  we  make  the  affirmation  or  denial.     Here,  therefore,  we 
find  a  new  reason  why  the  signification  of  names,  and  the  relation, 
generally,  between  names  and  •  the  things  signified  by  them,  must  oc 
cttpy  the  preliminary  stage  of  the  inquiry  we  are  engaged  in. 

it  may  oe  obiected,  that  the  meamne  of  names  can  e^uide  us  at  most 
onl^  to  the  orTmions,  possibly  the  fcllish  and  groundless  opinions, 
which  mankind  have  formed  concerning  things,  and  that  as  \he  object 
of*  philosophy  is  truth,  not  opinion,  the  philosopher  should  dismiss 
words  ana  look  into  things  themselves,  to  ascertain  what  questions  caik 
be  asked  and  answered  in  regard  to  them.  This  advice  (which  fortu- 
nately no  one  has  it  in  his  power  to  follow)  is  in  reality  an  exhortation 
to  discard  the  whole  fruits  of  the  labors  of  his  predecessors,  and  de. 
mean  himself  as  if  he  were  the  first  person  who  had  ever  turned  an 
inquiring  eye  upon  nature.  What  does  any  one's  personal  knowledge 
of  Things  amount  to,  after  subtracting  all  which  ne  has  acquired  by 
means  of  the  words  of  other  people  ?  Even  after  he  has  learnt  as 
much  as  men  usually  do  learn  from  others,  will  the  notions  of  things 
contained  in  his  individual  mind  afford  as  sufficient  a  basis  for  a  cata^ 
logue  raisoTinSe  as  the  notions  which  are  in  the  minds  of  all  man- 
kind] 

In  any  enumeration  and  classification  of  Things,  which  does  not  set 
out  from  their  names,  no  varieties  of  things  will  of  course  be  compre- 
hended but  those  recognized  by  the  particular  inquirer ;  and  it  will 
still  remain  for  him  to  estAblish,  by  a  subsequent  examination  of  names, 
that  his  enumeration  has  omitted  nothing  which  ought  to  have  been 
included.  But  if  we  begin  with  names,  and  use  them  as  our  clue  to 
tbb  things,  we  bring  at  once  before  us  all  the  distinctions  which  have 
been  recognized,  not  by  a  single  inquirer  of  perhaps  limited  views,  but 
by  the  collective  inteluffence  of  mankind.  It  doubtless  may,  and  I 
believe  it  will,  be  found,  that  mankind  have  multiplied  the  varieties 
unnecessarily,  and  have  imagined  distinctions  among  things  where 
there  were  only  distinctions  in  the  manner  of  naming  them.  But  we 
are  not  entitled  to  assume  this  in  the  commencement.  We  must  begin 
by  recognizing  the  distinctions  made  by  ordinary  laneua^e.  If  some 
of  these  appear,  on  a  close  examination,  not  to  be  fundamental,  ou 
enumeration  of  the  diffisrent  kinds  of  realities  may  be  abridged  accord 
ingly.  But  to  impose  upon  the  facts  in  the  first  instance  the  yoke  of 
a  Uieory,  while  the  grounds  of  the  theory  are  reserved  for  discussion  in 
a  subsequent  stage,  is  evidently  not  a  co'irse  which  a  logician  can 
eonably  adopt. 
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CHAPTER  II. 

OP  NAMEB. 

I  1.  "A  NAME,  Bays  Hobbes,*  "  is  a  word  taken  at  pleasure  to  ser/e 
for  a  mark,  wbicb  may  raise  in  our  mind  a  tbougbt  like  to  some  thought 
we  bad  before,  and  which  being  pronounced  to  others,  may  be  to  them 
a  sign  of  what  thought  the  speaker  hadt  before  in  bis  mind."  This 
simple  definition  of  a  name,  as  a  word  (or  set  of  words)  serving  the 
doiible  purpose,  of  a  mark  to  recall  to  ourselves  the  likeness  of  a 
former  tbougbt,  and  a  sign  to  make  it  known  to  others,  appears  imex 
ceptionable.  Names,  indeed,  do  much  more  than  this ;  but  whatever 
else  they  do,  grows  out  of,  and  is  the  result  of  this :  as  will  appear  in 
its  proper  place. 

Are  names  more  properly  said  to  be  the  names  of  things,  or  of  our 
ideas  of  things  ]  The  first  is  the  expression  in  common  use  ;  the  last  is 
that  of  some  philosophers,  who  conceived  that  in  adopting  it  they  were 
introducing  a  highly  important  distinction.  The  emment  thinker  just 
quoted  seems  to  countenance  the  latter  opinion.  "But  seeing,"  he 
continues,  "  names  ordered  in  speech  (as  is  defined)  are  signs  of  our 
conceptions,  it  is  manifest  thev  are  not  signs  of  the  things  them- 
selves ;  for  that  the  sound  of  this  word  stone  should  be  the  sign  of  a 
stone,  cannot  be  understood  in  any  sense  but  this,  that  he  that  hears  it 
collects  that  be  that  pronounces  it  thinks  of  a  stone." 

If  it  be  merely  meant  that  the  conception  alone,  and  not  the  thing 
itself,  is  recalled  by  the  name,  or  imparted  to  the  hearer,  this  of  course 
cannot  be  denied.  Nevertheless,  there  seems  good  reason  for  adher 
ing  to  the  common  usage,  and  calling  the  word  sun  the  name  of  tho 
sun,  and  not  the  name  of  our  idea  of  the  sun.  For  names  are  not 
intended  only  to  make  the  hearer  conceive  what  we  conceive,  but  also 
to  inform  him  what  we  believe.  Now,  when  I  use  a  name  for  the 
purpose  of  expressing  a  belief,  it  is  a  belief  concerning  the  thing  itself, 
not  concerning  my  idea  of  it.  When  I  say,  "  the  sun  is  the  cause  of 
day,"  I  do  not  mean  that  my  idea  of  the  sun  causes  or  excites  in  me 
the  idea  of  day ;  but  ths^t  the  physical  object,  the  sun  itself,  is  the 
cause  from  which  the  outward  phenomenon,  day,  follows  as  an  effect. 
It  seems  proper  to  consider  a  word  as  the  name  of  that  which  we 
intend  to  be  understood  by  it  when  we  use  it ;  of  that  which  any  fact 
that  we  assert  of  it  is  to  be  understood  of;  that,  in  short,  concerning 
which,  when  we  employ  the  word,  we  intend  to  give  information. 
Names,  therefore,  shall  always  be  spoken  of  in  this  work  as  the  names 
of  things  themselves,  and  not  merely  of  our  ideas  of  things. 

But  the  question  now  arises,  of  what  thin^  ?  and  to  answer  this  it 
18  necessary  to  take  into  consideration  the  different  kinds  of  names. 

§  2.  It  is  usual,  before  examining  the  various  classes  into  which 
names  are  commonly  divided,  to  begin  by  distinguishing  from  names 
of  every  description,  those  words  which  are  not  names,  but  only  parts 

*  Compuiadon  or  Imc,  chap.  iL 

t  In  the  original, "  nad,  or  had  not,"  These  last  words,  as  inTolTing  a  subtletj  foreign  tc 
oar  present  parpoee,  I  have  forborne  to  quote. 
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of  names.  Among  such  are  reckoned  particles,  ^b  of^to^  truly ^  cfiai  • 
the  inflected  cases  of  nouns  substantive,  as  me^  Mm^  SohnCs  /*  and  evei 
adjectives,  as  largty  heavy.  These  words  do  not  express  things  Of 
which  anything  can  be  affirmed  or  denied.  We  cannot  say,  I&av\ 
fell,  or  A  heavy  fell ;  Truly,  or  A  truly,  was  asserted ;  (X  or  An  oi 
was  in  the  room.  Unless,  indeed,  we  are  speaking  of  the  mere  words 
themselves,  as  wben  we  say,  Truly  is  an  English  word,  or.  Heavy  ie 
an  adjective.  In  that  case  they  are  complete  names,  viz.  names  of 
those  particular  sounds,  or  of  those  particular  collections  of  written 
characters.  This  employment  of  a  word  to  denote  the  mere  letters 
and  syllables  of  which  it  is  composed,  was  termed  by  the  schoolmen 
the  suppositio  materialU  of  the  word.  In  any  other  sense,  we  cannot 
introduce  one  of  tbese  words  into  the  subject  of  a  proposition,  unless 
in  combination  vnth  other  words ;  as,  A  heavy  body  fell,  A  truly  import 
tantfact  was  asserted,  A  memher  oi  parliament  was  in  the  room. 

All  adjective,  however,  is  capable  of  standing  by  itself  as  the  predi- 
cate of  a  proposition ;  as  when  we  say.  Snow  is  white ;  and  occasion- 
ally even  as  the  subject,  for  we  may  say,  White  is  an  agreeable  color. 
The  adjective  is  often  said  to  be  so  used  by  a  grammatical  eUipus : 
Snow  is  white,  instead  of.  Snow  is  a  white  object  \  White  is  an  agree- 
able color,  instead  of,  A  white  color,  or.  The  color  of  white,  is  agreeable. 
The  Greeks  and  Romans  were  permitted,  by  the  rules  of  their  lan- 
guage, to  employ  this  ellipsis  universally  in  the  subject  as  well  as  in 
the  predicate  of  a  proposition.  In  English,  this  cannot,  generally 
speaKing,  be  done.  vVe  may  say.  The  eartb  is  round ;  but  we  cannot 
say,  Round  is  easily  moved ;  we  must  say,  A  roimd  object.  This  dis- 
tinction, however,  is  rather  grammatical  than  logical  Since  there  is 
no  difference  of  meaning  between  round  and  a  round  object^  it  is  only 
custom  which  prescribes  that  on  any  given  occasion  one  shall  be  used, 
and  not  the  other.  We  shall  therefore,  without  scruple,  speak  oi 
a^ectives  as  names,  whether  in  their  own  right,  or  as  representative 
of^the  more  circuitous  f6nns  of  expression  above  exemplified.  The 
other  classes  of  subsidiary  words  have  no  title  whatever  to  be  con- 
sidered as  names.  An  adverb,  or  an  accusative  case,  cannot  under  any 
circumstances  (except  when  their  mere  letters  and  syllables  are  spoken 
of)  figure  as  one  of  the  terms  of  a  proposition. 

Words  which  are  not  capable  of  being  used  as  names,  but  only  as 
2)arts  of  names,  were  called  by  some  of  the  schoolmen  Syncategore 
«iatic  terms :  from  aw,  with,  and  naTTjyopeu),  to  predicate,  because  it 
was  only  tcith  some  other  word  that  they  could  be  predicated.  A 
word  which  could  be  used  either  as  the  subject  or  predicate  of  a  pro 
position,  without  being  accompanied  by  any  other  word,  was  termed 
by  the  same  authorities  a  Categorematic  tenn.  A  combination  of  one 
or  more  Categorematic,  and  one  or  more  Syncategorematic  words,  as, 
A  heavy  body,  or  A  court  of  justice,  they  sometimes  called  a  mixed 
term ;  but  this  seems  a  needless  multiplication  of  technical  expressions. 
A  mixed  term  is,  in  the  only  useful  sense  of  the  word,  Categore- 
matic. It  belongs  to  the  class  of  what  have  been  called  many-worded 
names. 

♦  It  would,  perhaps,  be  more  correct  to  say  that  inflected  cases  are  names  and  something 
more ;  and  that  this  addition  prevents  them  from  being  tsed  as  the  subjects  of  propositions. 
But  the  purposes  of  our  inquiry  do  not  demand  that  we  should  enter  with  scrupulous  accu 
racy  into  similar  minutis. 


^^ 
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For,'  as  one  word  is  frequently  not  a  name,  but  only  part  of  a  name, 
40  a  number  of  words  often  compose  one  single  name,  and  no  more 
Thus,  in  the  opening  of  the  Paradise  Lost,  these  lines— 

the  fruit 

Of  that  forbidden  tree,  whose  mortal  taste 

Brought  death  into  the  world,  and  all  our  wde. 

With  loss  of  £dea,  till  one  greater  Man  ' 

Restore  us,  and  regain  the  blissful  seat, — 

form  in  the  estimation  of  the  Ionian  only  one  name ;  one  Categore* 
made  term.  A  mode  of  determming  whether  any  set  of  words  makes 
only  one  name,  or  more  than  one,  is  by  predicating  something  of  it,  and 
observing  whether,  by  this  predication,  we  make  only  one  assertion  or 
several.  Thus,  when  we  say,  John  Nokes,  who  was  the  mayor  of  the 
town,  died  yesterday, — ^by  this  predication  we  make  but  one  assertion ; 
whence  it  appears  that ''  John  Nokes,  who  wns  the  mayor  of  the  town,'' 
is  no  more  than  one  name.  It  is  true  that  in  this  proposition,  besides 
the  assertion  that  John  Nokes  died  yesterday,  there  is  included  another 
assertion,  namely,  that  John  Nokes  was  mayor  of  the  town.  But  this 
last  assertion  was  already  made :  we  did  not  make  it  by  adding  the 
predicate,  "  died  yesterday."  Suppose,  however,  that  the  words  had 
been,  John  Nokes,  and  the  mayor  of  the  town,  they  would  have  formed 
two  names  instead  of  one.  For  when  we  say,  «fohn  Nokes  and  the 
mayor  of  the  town  died  yesterday,  we  make  two  assertions ;  one,  that 
John  Nokes  died  yesterday ;  the  other,  that  the  mayor  of  the  town 
died  yesterday. 

It  being  needless  to  illustrate,  at  any  greater  length,  the  subject  of 
many-worded  names,  we  proceed  to  the  distinctions  which  have  been 
established  among  names,  not  according  to  the  words  they  are  com' 
posed  of,  but  according  to  their  signification. 

{  3.  All  names  are  names  of  something,  real  or  imaginary ;  but  ^ 
things  have  not  names  appropriated  to  them  individu^ly.  For  some 
individual  objects  we  require,  and  consequently  have,  separate  distin- 
guishing names ;  there  is  a  name  for  every  person,  and  for  every  re- 
markable place.  Other  objects,  of  which  we  have  not  occasion  to 
speak  so  frequently,  we  do  not  designate  by  a  name  of  their  own ;  but 
when  the  necessity  arises  for  naming  them,  we  do  so  by  putting  to- 
gether several  words,  each  of  which,  by  itself,  might  be  and  is  used  fbr 
an  indefinite  number  of  other  objects ;  as  when  I  say,  this  stone :  "  this" 
and  "  stone"  bein^,  each  of  them,  names  that  may  be  used  of  many 
other  objects  besides  the  particular  one  meant,  although  the  only  ob 
ject  of  which  they  can  both  be  used  at  the  given  moment,  consistently 
with  their  signification,  may  be  the  one  of  which  I  wish  to  speak. 

Were  this  the  sole  purpose  for  which  names  that  are  common  to 
more  things  than  one,  could  be  employed ;  if  they  only  served,  by 
mutually  limiting  each  other,  to  afford  a  designation  for  such  individual 
objects  as  have  no  names  of  their  own ;  they  could  only  be  ranked  among 
contrivances  for  economizing  the  use  of  language.  But  it  is  evident 
that  this  is  not  their  sole  function.  It  is  by  their  means  that  we  are 
enabled  to  assert  general  propositions ;  to  affirm  or  deny  any  predicate 
of  an  indefinite  number  of  things  at  once.  The  distinction,  therefore, 
between  general  names,  and  individual  or  singular  ^nsmesj  is  fimda- 
mental ;  and  may  be  considered  as  the  first  grand  division  of  nameSb 
C 
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A  general  name  is  familiarly  defined,  a  name  which  is  capable  of 
oeing  truly  affiimed,  in  the  same  sense,  of  each  of  an  indefinite  number 
of  things.  An  individual  or  singular  name  is  a  name  which  is  only  ca- 
pable of  being  truly  affirmed,  in  the  same  sense,  of  one  thing. 

Thus,  man  is  capable  of  being  truly  affirmed  of  John,  Peter,  George, 
and  other  persons  without  assignable  limits :  and  it  is  affirmed  of  all  of 
them  in  the  same  sense ;  for  the  word  man  expresses  certain  qualities, 
and  when  we  predicate  it  of  those  persons,  we  assert  that  they  all 
possess  those  qualities.  But  John  is  only  capable  of  being  truly  af- 
firmed of  one  smgle  person,  at  least  in  the  same  sense.  For  although 
there  are  many  persons  who  bear  that  name,  it  is  not  conferred  upon 
them  to  indicate  any  qualities,  or  anything  which  belongs  to  them  in 
common ;  and  cannot  be  said  to  be  affirmed  of  them  in  any  sense  at  all, 
consequently  not  in  the  same  sense.  "  The  present  king  of  England" 
is  also  an  individual  name.  For,  that  there  never  can  be  more  than 
one  person  at  a  time  of  whom  it  can  be  truly  affirmed,  is  impHed  in 
the  meaning  of  the  words. 

It  is  not  unusual,  by  way  of  explaining  what  is  meant  by  a  general 
name,  to  say  that  it  is  the  name  of  a  doss.  But  this,  though  a  conve- 
nient mode  of  expression  for  some  purposes,  is  objectionable  as  a  defi- 
nition, since  it  explains  the  clearer  of  two  things  by  the  more  obscure. 
It  would  be  more  logical  to  reverse  the  proposition,  and  turn  it  into  a 
definition  of  the  word  dasa  :  **  A  class  is  the  indefinite  multitude  of  in- 
dividuals denoted  by  a  eeneral  name." 

It  is  necessary  to  distmguish  general  from  collective  names.  A  gen- 
eral name  is  one  which  can  be  predicated  of  each  individual  of  a  mul- 
titude ;  a  collective  name  cannot  be  predicated  of  each  separately,  but 
only  of  all  taken  together.  "  The  76th  regiment  of  foot,"  which  is  a 
collective  name,  is  not  a  general  but  an  individual  name ;  for  although 
it  can  be  predicated  of  a  multitude  of  individual  soldiers  taken  jointly, 
it  cannot  be  predicated  of  them  severally.  We  may  say,  Jones  is  a 
soldier,  and  Thompson  is  a  soldier,  and  Smith  is  a  soldier,  but  we  can 
not  say,  Jones  is  the  76th  regiment,  and  Thompson  is  the  76th  regi- 
ment, and  Smith  is  the  76th  regiment.  We  can  only  say,  Jones, 
and  Thompson,  and  Smith,  and  Brown,  and  so  forth,  (enumeratipg  all 
the  soldiers,)  are  the  76th  reg^ent. 

"  The  76th  reeiment"  is  a  collective  name,  but  not  a  general  one : 
''  a  regiment"  is  both  a  collective  and  a  general  name.  General  with 
respect  to  all  individual  regiments,  of  each  of  which  separately  it  can 
oe  affirmed ;  collective  with  respect  to  the  individual  soldiers,  of  whom 
any  regiment  is  composed. 

§  4.  The  second  general  division  of  names  is  into  concrete  and  ab^ 
stract.  A  concrete  name  is  a  name  which  stands  for  a  thing ;  an  ab- 
stract name  is  a  name  which  stands  for  an  attribute  of  a  thing.  Thus, 
John,  the  sea,  this  table,  are  names  of  things.  *  White,  also,  is  a  name 
of  a  thing,  or  rather  of  things.  Whiteness,  again,  is  the  name  of  a 
quality  or  attribute  of  those  ^ings.  Man  is  a  name  of  many  things  ; 
humanity  is  a  name  of  an  attribute  of  those  things.  Old  is  a  name  of 
things ;  old  age  is  a  name  of  one  of  their  attributes. 

I  have  used  the  words  concrete  and  abstract  in  the  sense  annexed  to 
them  by  the  schoolmen,  who,  notwithstanding  the  imperfections  of  their 
philosophy,  were  imrivalled  in  the  construction  of  technical  language. 
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and  whose  defiaitioiift»  in  logic  at  least,  though  they  never  went  more  V  • 
than  a  little  way  into  the  subject,  have  seldom,  I  think,  been  altered 
but  to  be  spoiled.  A  practice,  howoTer,  has  grown  up  in  more  mod- 
em times,  which,  if  not  introduced  by  Locke,  has  gained  currency 
chiefly  from  his  escample,  of  applying  the  expression  *'  abstract  name" 
to  all  names  which  are  the  result  of  abstraction  or  generalizsatiou,  and 
consequently  to  all  general  names,  instead  of  confinmg  it  to  the  names 
of  attributes.  The  metaphysicians  of  the  Condillac  sdbool — ^whose  ad- 
miration of  Locke,  passmg  over  the  profoundest  speculations  of  that 
truly  original  genius,  usually  fastens  with  peculiar  eagerness  upon  his 
weakest  points — have  gone  on  imitating  him  in  this  abuse  of  language, 
until  ther^is  now  some  difficulty  in  restoring  the  word  to  its  original 
signification.  A  more  wanton  alteration  in  die  meaning  of  a  word  is 
rarely  to  be  met  with;  for  the  expression  general  name,  the  exact 
equivalent  of  which  exists  in  all  languages  I  am  acquainted  with,  was 
already  available  for  the  purpose  to  which  ahstriict  has  been  misap- 
propriated, while  the  misappropriation  leaves  that  imp<Htant  class  of 
words,  the  names  of  attributes,  without  any  compact  custincdve  appel- 
lation. The  old  acceptation,  however,  has  not  gone  so  completely-  out 
of  use,  as  to  deprive  those  who  still  adhere  to  it  of  all  chance  ofbeing 
understood,  ^y  abetr<icty  then,  I  shall  always  mean  the  opposite  of 
concrete :  by  an  abstract  name,  the  name  of  an  attribute ;  oy  a  con- 
crete name,  the  name  of  an  .object. 

1^0  abstract  names  belong  to  the  class  of  general,  or  to  that  of  sin- 
gular names  %  Some  of  them  are  certainly  general  I  mean  those 
which  are  names  not  of  one  single  and  definite  attribute,  but  of  a  class 
of  attributes.  Such  is  the  word  colore  which  is  a  name  common  to 
whiteness,  redness,  &c.  Such  is  even  the  word  whiteness,  in  respect 
of  the  different  shades  of  whiteness  to  which  it  is  applied  in  common; 
the  word  magnitude,  in  respect  of  the  various  degrees  of  magnitude 
.and  the  various  dimensions  of  space ;  the  word  weight,  in  respect  of 
the  various  degrees  of  weight.  Such  also  is  the  word  attribute  itself, 
the  common  name  of  all  particular  attributes.  But  when  only  one  at- 
tribute, neither  variable  m  degree  nor  in  kind,  is  designated  h^  the 
name ;  as  visibleness ;  tangibleness ;  equality ;  squareness ;  milkwhite- 
ness ;  then  the  name  can  hardly  be  considered  general ;  fbr  though  it 
denotes  an  attribute  of  many  difierent  objects,  the  attribute  itself  is  al- 
ways conceived  as  one,  not  many.  The  question  is,  however,  of  no 
moment,  and  perhaps  the  best  way  of  deciding  it  woidd  be  to  consider 
these  names  as  neither  general  nor  individual,  but  to  place  them  in  a 
class  apart. 

It  may  be  objected  to  our  definition  of  an  abstract  name,  that  not 
only  the  names  which  we  have  called  abstract,  but  a^ectives,  which 
we  have  placed  in  the  concrete  class,  are  names  of  attributes;  that 
white,  for  example,  is  as  much  the  name  of  the  color,  as  tokiteneM  is. 
But  (as  befi>re  remarked)  a  word  ought  to  be  considered  as  the  name 
of  that  which  we  intend  to  be  understood  by  it  when  we  put  it  to  its 
principal  use,  that  is,  when  we  employ  it  in  predication.  When  we 
say,  snow  is  white,  milk  is  white,  linen  is  white,  we  do  not  mean  it  to 
be  understood  that  snow,  or  linen,  or  milk,  is  a  color.  We  mean  that 
they  are  things  having  the  color.  The  reverse  is  the  case  vrith  the 
word  whiteness ;  what  we  affirm  to  he  whiteness  is  not  snow  but  the 
color  of  snow.     Whiteness,  therefore,  is  the  name  of  the  color  exclu 
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sively :  white  is  a  name  of  all  things  whateyer  having  the  color ;  a  name 
not  of  the  quality  whiteness,  but  of  every  white  object.  It  is  true,  this 
name  was  givep  to  all  those  various  objects  on  account  of  the  quality ;  and 
we  may  therefore  say,  without  impropriety,  that  the  quality  forms  part 
of  its  signification;  but  a  name  can  only  be  said  to  stand  for,  or  to  be  a 
name  oi^  the  things  of  which  it  can  be  predicated.  We  shall  presently 
see  that  all  names  which  can  be  said  to  have  any  signification,  all 
names  by  applying  which  to  an  individual  we  give  any  information 
respecting  that  individual,  may  be  said  to  imply  an  attribute  of  some 
sort ;  but  they  are  not  names  of  the  attribute ;  it  has  its  own  proper 
abstract  name. 

§  5.  This  leads  us  to  the  consideration  of  the  third  great  division 
f  names,  into  connotative  and  nan-con9iotative,  the  latter  sometimes, 

It  improperly,  called  absolute.  This  is  one  of  the  most  important 
^tinctions  which  we  shall  have  occasion  to  point  out,  and  one  of 
those  which  go  deepest  into  the  nature  of  lanjruage. 

A  non-connotative  term  is  one  which  signifies  a  subject  only,  or  an 
attribute  only.  A  connotative  term  is  one  which  denotes  a  subject 
and  implies  an  attribute.  By  a  subject  is  here  meant  anything  which 
possesses  attributes.  Thus  J  ohn,  or  London,  or  England,  are  names 
which  signify  a  subject  only.  Whiteness,  length,  virtue,  signify  an 
attribute  only.  None  of  these  names,  therefore,  are  connotative.  But 
white,  long,  virtuous^  are  connotative.  The  word  white,  denotes  all 
white  things,  as  snow,  paper,  the  foam  of  the  sea,  &c.,  and  implies,  or 
as  it  was  termed  by  the  schoolmen,  connotes ^f^  the  attribute  whiteness^ 
The  word  white  is  not  predicated  of  the  attribute,  but  of  the  subjects, 
snow,  &c.;  but  when  we  predicate  it  of  them  we  imply,  or  connote, 
that  the  attribute  whiteness  belongs  to  them.  The  same  may  be  said 
of  the  other  words  above  cited.  Virtuous,  for  example,  is  the  name 
of  a  class,  which  includes  Socrates,  Howard,  the  man  of  Ross,  and  an 
undefined  number  of  other  individuals,  past,  present,  and  to  come. 
These  individuals,  collectively  and  severally,  can  alone  be  said  with 
propriety  to  be  denoted  by  the  word :  of  them  alone  can  it  properly 
be  said  to  be  a  name.  But  it  is  a  name  applied  to  all  of  them  in  con- 
sequence of  an  attribute  which  they  possess  in  common,  the 'attribute 
which  men  have  agreed  to  call  virtue.  It  is  applied  to  all  beings  that 
are  considered  to  possess  this  attribute ;  and  to  none  which  are  not  so 
considered. 

All  concrete  general  names  are  connotative.  '  The  word  man^  for 
example,  denotes  Peter,  Paul,  John,  and  an  indefinite  number  of  other 
individuals,  of  whom,  taken  as  a  class,  it  is  the  name.  But  it  is 
applied  to  them,  because  they  possess,  and  to  signify  that  they  possess, 
certain  attributes.  These  seem  to  be,  corporeity,  animal  me,  ration- 
ality, and  a  certain  external  form,  which  for  distinction  we  call  the 
human.  Every  existing  thing,  which  possessed  all  these  attributes, 
would  be  called  a  man ;  and  anything  which  possessed  none  of  them, 
or  only  one,  or  two,  or  even  three  of  them  without  the  fourth,  would 
not  be  so  called.  For  example,  if  in  the  interior  of  Africa  there  were 
to  be  discovered  a  race  of  animals  possessing  reason  equal  to  that  of  hu- 
man beings,  but  with  the  form  of  an  elephant,  they  would  not  be  called 

*  Notare,  to  mark  ;  connotare,  to  mark  along  with :  to  mark  one  thing  with  or  in  addition 
to  acother. 
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men.  Swift's  Houyhiihms  were  not  so  called.  Or  if  such  newly- 
discovered  beings  possessed  the  form  of  man  without  any  vestige  of 
reason,  it  is  probable  that  some  other  name  than  that  of  man  would  be 
found  for  them.  How  it  happens  that  there  can  be  any  doubt  about 
the  matter,  will  appear  hereafter.  The  word  man,  therefore,  signifies 
all  these  attributes,  and  all  subjects  which  possess  these  attnbutes. 
But  it  can  be  predicated  only  of  the  subjects.  What  we  call  men,  are 
the  subjects,  the  individual  Stiles  and  Nokes;  not  the  qualities  by 
which  their  humanity  is  constituted.  The  name,  therefore,  is  said  to 
signify  the  subjects  direcdy,  the  attributes  indirectly;  it  denotes  the 
subjects,  and  implies,  or  involves,  or  indicates,  or  as  we  shall  say 
kenceft^h,  connotes,  the  attributes.    It  is  a  connotative  name. 

Connotative  names  have  hence  been  also  called  denominative^ 
because  the  subject  which  they  denote  is  denominated  by,  or  receives 
a  name  from,  the  attribute  which  they  connote.  Snow,  and  other 
objects,  receive  the  name  white,  because  they  possess  the  attribute 
which  is  called  whiteness ;  James  an<f  Robert  receive  the  name  man, 
because  they  possess  the  attributes  which  are  considered  to  constitute 
humanity.  The  attribute,  or  attributes,  may  therefore  be  said  to 
denominate  those  objects,  or  to  give  them  a  common  name. 

It  has  been  seen  that  all  concrete  general  names  are  connotative. 
Even  abstract  names,  though  the  names  only  of  attributes,  may  in 
some  instances  be  justly  considered  as  connotative;  for  attributes 
themselves  may  have  attributes  ascribed  to  them ;  and  a  word  which 
denotes  attributes  may  connote  an  attribute  of  those  attributes.  It  is 
thus,  for  example,  with  such  a  word  as  fault;  equivalent  to  had  or 
hurtfid  quality.  This  word  is  a  name  common  to 'many  attributes, 
and  connotes  hurtftilness,  an  attribute  of  those  various  attributes. 
When,  for  example,  we  say  that  slowness,  in  a  horse,  is  a  ftiult,  we  do 
not  mean  that  the  slow  movement,  the  actual  change  of  place  of  the 
slow  horse,  has  any  mischievous  effects,  but  that  the  property  or 
peculiarity  of  the  horse,  from  which  it  derives  that  name,  the  quality 
of  being  a  slow  mover,  is  an  undesirable  peculiarity. 

In  regard  to  those  concrete  names  which  are  not  general  but 
individual,  a  distinction  must  be  made. 

Proper  names  are  not  connotative  :  they  denote  the  individuals  who 
are  called  by  them ;  but  they  do  not'  indicate  or  imply  any  attributes 
as  belon^g  to  those  individuals.  When  we  name  a  child  by  the 
name  Mary,  or  a  dog  by  the  name  Caesar,  these  names  are  simply 
marks  used  to  enable  those  individuals  to  be  made  subjects  of  discourse. 
It  may  be  said,  indeed,  that  we  must  have  had  some  reason  for  givinj^ 
them  those  names  rather  than  any  others :  and  this  is  true ;  but  th^ 
name,  once  given,  becomes  independent  of  the  reason.  A  man  may 
have  been  named  John  because  that  was  the  name  of  his  father ;  a 
town  may  have  been  named  Dartmouth,  because  it  is  situated  at  the 
mouth  of  the  Dart.  But  it  is  no  part  of  the  signification  of  the  word 
John,  that  the  father  of  the  person  so  called  bore  the  same  name ;  nor 
even  of  the  word  Dartmouth,  to  be  situated  at  the  mouth  of  the  Dart, 
If  sand  should  choke  up  the  mouth  of  the  river,  or  an  earthquake 
ehange  its  course,  and  remove  it  to  a  distance  from  the  town,  there  is 
DO  reason  to  think  that  the  name  of  the  town  would  be  changed.  That 
&ct,  therefore,  can  form  no  part  of  the  signification  of  the  word ;  for 
otherwise,  when  the  fact  ceased  to  be  true,  the  name  would  cease  to 
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DO  applied.  Proper  names  are  attached  to  the  objects  themselves,  and 
are  not  dependent  upon  the  continuance  of  any  attribute  of  the  objecC 
But  there  is  another  kind  of  names,  which,  although  they  are 
individual  names,  that  is,  predicable  only  of  one  object,  are  really 
connotative.  For,  although  we  may  give  to  an  individual  a  name 
utterly  immeaning,  which  we  call  tf  proper  name,—- a  word  which 
answers  the  purpose  of  shovring  what  thing  it  is  we  are  talking  about, 
but  not  of  telling  anything  about  it;  yet  a  name  peculiar  to  an 
individual  is  not  necessarily  of  this  description.  It  may  be  significant 
of  some  attribute,  or  some  union  of  attributes,  vHbich  being  possessed  by 
no  object  but  one,  determines  the  name  exclusively  to  that  individual 
**  The  sun "  is  a  name  of  this  description ;  "  God,^'  when  us^d  by  a 
Christian,  is  another.  These,  however,  are  scarcely  examples  of  what 
we  are  now  attempting  to  illustrate,  being,  in  strictness  of  language, 
genera],  and  not  individual  names :  for,  however  they  may  be  tm  met 
predicable  only  of  one  object,  there  is  nothing  in  the  meaning  of  the 
words  themselves  which  implieA  this :  and,  accordingly,  when  we  are 
imagining  and  not  affirming,  we  may  speak  of  many  suns ;  and  the 
majority  of  mankind  have  believed,  and  still  believe,  that  there  are 
many  gods,  j  But  it  is  easy  to  produce  words  which  are  real  instances 
of'  connotative  individual  names.  It  may  be  part  of  the  meaning  ot 
the  connotative  name  itself,  that  there  exists  but  one  individual  possess- 
ing the  attribute  which  it  connotes ;  as,  for  instance,  "  the  cnLy  son  ot 
John  Stiles ;"  **  ihe  first  emperor  of  Rome."  Or  the  attribute  con- 
noted may  be  a  connexion  with  some  determinate  event,  and  the 
connexion  may  be  of  such  a  kind  as  only  one  individual  could  have ; 
or  may  at  least  be  such  as  only  one  individual  actually  had ;  and  this 
may  be  implied  in  the  form  of  the  expression.  *'  The  father  ot 
Socrates,' '  is  an  example  of  the  one  kina  (since  Socrates  could  not 
have  had  two  fathers);  *'the  author  of  the  Iliad,"  "the  murderer  ot 
Henri  Quatre,"  of  the  second.  For,  althoueh  it  is  conceivable  that 
more  persons  dian  one  might  have  participated  in  the  audwrship  of  the 
Iliad,  or  in  the  murder  of  Henri  Quatre,  the  employment  of  the  article 
the  implies  that,  in  fiict,  this  was  not  the  case.  What  is  here  done  by 
the  word  the^  is  done  in  other  cases  by  the  context :  thus,  "  Caesar's 
army  "  is  an  individual  name,  if  it  appears  from  the  context,  that  the 
army  meant  is  that  which  Caesar  commanded  in  a  particular  battle. 
The  still  more  general  expressions,  ''the  Roman  army,"  or  "the 
Christian  army,"  may  be  individualized  in  a  similar  manner.  Another 
case  of  frequent  occurrence  has  already  been  noticed ;  it  is  the  follow- 
ing. The  name,  being  a  many- worded  one,  may  consist,  in  the  first 
place,  of  a  general  name,  capable  therefore  in  itself  of  being  affirmed 
of  more  things  than  one,  but  which  is,  in  the  second  place,  so  limited 
by  other  words  joined  with  it,  that  the  entire  expression  can  only  be 
predicated  of  one  object,  consistently  with  the  meaning  of  the  general 
term.  This  is  exemplified  in  such  an  instance  as  the  following :  "  the 
present  prime  minister  of  England."  Prime  Minister  of  England  is  a 
general  name ;  the  attributes  which  it  connotes  may  be  possessed  by 
an  indefinite  number  of  persons :  in  succession  however,  not  simulta- 
lieously ;  since  the  meaning  of  the  word  itself  imp<Hts  (among  other 
things)  that  there  can  be  only  one  such  person  at  a  time.  This  being 
the  case,  and  the  application  of  the  name  being  afterwards  limited  by 
the  word  present,  to  such  individuals  as  possess  the  attributes  at  on^ 
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Bdr^iflible  point  of  time»  it  becomes  applicable  only  to  one  individual. 
And  as  this  appeals  from  the  meamngr  of  the  name,  without  any 
extrinsic  proof,  it  is  strictly  an  individual  name. 

From  the  preceding  observations  it  will  easily  be  collected,  that 
whenever  the  names  given  to  objects  convey  any  information,  that  is, 
whenever  they  have  properly  any  meaning,  the  meaning  resides  not 
in  what  they  denotefOxit  in  what  ihey  connote.  The  only  names  of 
objects  which  connote  nothing  are  proper  names ;  and  these  have, 
strictly  speaking,  no  signification. 

If,  like  the  robber  in  the  Arabian  Nights,  we  make  a  mark  with 
chalk  upon  a  house  to  enable  us  to  know  it  again,  the  mark  has  a 
purpose,  but  it  has  not  properly  any  meaning.  The  chalk  does  not 
declare  anything  about  the  house ;  it  does  not  mean.  This  is  such  a 
person's  house,  or  This  is  a  house  whidi  contams  booty.  The  object 
of  making  the  mark  is  merely  distinction.  I  say  to  myself,  All  these 
houses  are  so  neady  alike,  that  if  I  lose  sight  of  them  I  shall  not  again 
be  able  to  distinguish  that  which  I  am  now  looking  at  &otii  any  of 
die  others;  I  must  therefore  contrive  to  make  the  appearance  of  this 
oiie  house  unlike  that  of  the  others,  that  I  may  hereafter  know,  when 
I  see  the  mark--*not  indeed  any  attribute  of  the  house — ^but  simply 
that  it  is  the  same  house  which  I  am  now  looking  at.  Moreiana 
chalked  all  the  other  houses  in  a  similar  manner,  and  defeated  the 
scheme:  how]  simply  by  obliterating  the'  difference  of  appearance 
between  that  house  and  the  others.  The  chalk  was  still  there,  but  it 
no  longer  served  the  purpose  of  a  distinctive  mark. 

When  we  impose  a  proper  name,  we  perform  an  operation  in  some 
decree  analogous  to  what  the  robber  intended  in  chalking  the  house. 
We  put  a  mark,  not  indeed  upon  the  object  itself,  but,  if  I  may  so 
speak,  upon  the  idea  of  the  object.  A  proper  name  is  but  an  unmean* 
ing  mark  which  we  connect  in  our  minds  with  the  id^a  of  the  object, 
in  order  that  whenever  the  mark  meets  our  eyes  or  occurs  to  our 
thoughts,  we  may  think  of  that  individual  object.  Not  being  attached 
to  the  thing  itself,  it  does  not  enable  us,  as  the  chalk  did,  to  distin- 
guish the  object  when  we  see  it ;  but  it  enables  us  to  distinguish  it 
when  it  is  spoken  of,  either  in  the  records  of  our  own  experience,  or 
in  the  discourse  of  others ;  to  know  that  what  we  find  asserted  in  any 
proposition  of  which  it  is  the  subject,  is  asserted  of  the  individual  thing 
with  which  we  were  previously  acquainted. 

When  we  predicate  of  anything  its  proper  name ;  when  we  say, 
pointing  to  a  man,  this  is  Brown  or  Smith,  or  pointing  to  a  city,  that 
It  ia  York,  we  do  not,  merely  by  so  doing,  convey  to  the  hearer  any 
information  about  them,  except  that  those  are  their  names.  By 
enabling  him  to  identify  the  individuals,  we  may  connect  them  with 
information  previously  possessed  by  him;  by  saying.  This  is  York, 
we  may  tell  nim  that  it  contains  the  Minster.  But  this  is  in  virtue  of 
what  he  has  previously  heard  concerning  York;  not  by  anything 
implied  in  the  name.  It  is  otherwise  when  objects  are  spoken  of  by 
connotative  names.  When  we  say.  The  town  is  built. of  marble,  we 
give  the  hearer  what  may  be  entirely  new  information,  and.  this  merely 
by  the  signification  of  the  many-worded  connotative  name,  "  built  €>t 
marble."  Such  names  are  not  signs  of  the  mere  objects,  invented 
because  we  have  occasion  to  think  and  speak  of  those  objects  individ- 
aallY ;  but  signs  which  accompany  an  attribute :  a  kind  of  livery  in 
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which  the  attribute  clothes  all  objects  which  are  recognized  as  possess- 
ing it.  They  are  not  mere  marks,  but  more,  that  is  to  say,  significant 
marks ;  and  the  connotation  is  what  constitutes  their  sigmficance. 

As  a  proper  name  is  said  to  be  the  name  of  the  one  individual 
which  it  IS  predicated  of,  so  (as  well  from  the  importance  of  adhering 
to  analogy,  as  for  the  other  reasons  formerly  assigned)  a  connotative 
name  ought  to  be  considered  a  name  of  all  the  various  individuals 
which  it  IS  predicable  of,  or  in  other  words  denotes,  and  not  of  what  il 
connotes.  But  by  learning  what  things  it  is  a  name  o^  we  do  not 
learn  the  meaning  of  the  name :  for  to  the  same  thing  we  may,  with 
equal  propriety,  apply  many  names,  not  equivalent  in  meaning.  Thus, 
I  call  a  certain  man  by  the  name  Sophroniscus :  I  call  him  by  another 
name,  The  father  of  Socrates.  Both  these  are  names  of  the  same 
individual,  but  their  meaning  is  altogether  difierent ;  they  are  applied 
to  that  individual  for  two  di£ferent  purposes;  the  one,  merely  to 
distinguish  him  from  other  persons  who  tre  spoken  of;  the  other,  to 
indicate  a  fact  relating  to  him,  the  fact  that  Socrates  was  his  son.  I 
further  apply  to  him  these  other  expressions :  a  man,  a  Ghreek,  an 
Athenian,  a  sculptor,  an  old  man,  an  honest  man,  a  brave  man.  All 
these  are  names  of  Sophroniscus,  not  indeed  of  him  alone,  but  of  him 
and  each  of  an  indefinite,  number  of  other  human  beings.  Each  oi 
these  names  is  applied  to  Sophroniscus  for  a  different  reason,  and  by 
each  whoever  understands  its  meaning  is  apprised  of  a  distinct  fact  or 
number  of  facts  concerning  him ;  but  those  who  knew  nothing  about 
the  names  except  that  they  were  applicable  to  Sophroniscus,  would 
be  altogether  ignorant  of  their  meanmg.  It  is  even  conceivable  that 
I  might  know  every  single  individual  of  whom  a  given  name  could  be 
with  truth  affirmed,  and  yet  could  not  be  said  to  know  the  meaning  ot 
the  name.  A  child  knows  who  are  its  brothers  and  sisters,  long  beK>re 
it  has  any  definite  conception  of  the  nature  of  the  facts  which  are 
involved  in  the  signification  of  those  words. 

In  some  cases  it  is  not  easy  to  decide  precisely  how  much  a  particular 
word  does  or  does  not  connote ;  that  is,  we  do  not  exactly  know  (the 
case  not  having  arisen^  what  degree  of  difference  in  the  object  -would 
occasion  a  difference  in  the  name.  Thus,  it  is  clear  that  the  word 
man,  besides  animal  life  and  rationality,  connotes  also  a  certain  ex- 
ternal form ;  but  it  would  be  impossible  to  say  precisely  what  form ; 
that  is,  to  decide  how  great  a  deviation  from  the  form  ordinarily  found 
in  the  beings  whom  we  are  accustomed  to  call  men.  Would  sufiice  in  a 
newly-discovered  race  to  make  us  refuse  them  the  name  of  man. 
Rationality,  also,  being  a  quality  which  admits  of  degrees,  it  has  never 
beeu  settled  what  is  the  lowest  degree  of  that  quality  which  would 
entitle  any  creature  to  be  considered  a  human  being.  In  all  sudi 
cases,  the  meaning  of  the  general  name  is  so  &r  unsettled,  and  vague 
mankind  have  not  come  to  any  positive  agreement  about  the  matter. 
When  we  come  to  treat  of  classification,  we  shall  have  occasion  to 
show  under  what  conditions  this  vagueness  may  exist  without  practical 
inconvenience ;  and  cases  will  appear,  in  which  the  ends  of  language 
are  better  promoted  by  it  than  by  complete  precision ;  in  order  that, 
iif  natural  nistory,  fov  instance,  individuals  or  species  of  no  very 
marked  character  may  be  ranged  with  those  more  strongly  character* 
ized  individuals  or  species  to  which,  in  all  their  properties  taken 
together,  they  bear  the  nearest  resemblance 
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But  tills  partial  uncertainty  in  the  connotation  of  names  can  only  be 
free  from  mischief  when  guarded  by  strict  precautions.  One  of  the 
chief  sources,  indeed,  of  lax  habits  of  thought,  is  the  custom  of  usin^ 
connotative  terms  wiUiout  a  distinctly  ascertained  connotation,  and  with 
no  more  precise  notion  of  their  meaning  than  can  be  loosely  collected 
from  observing  what  objects  they  are  used  to  denote.  It  is  in  this 
manner  that  we  all  •acquire,  and  inevitably  so,  our  first  knowledge  of 
our  vernacular  language.  A  child  learns  the  meaning  of  the  words 
man,  or  white,  by  hearing  them  applied  to  a  variety  of  individual  objects, 
and  finding  out,  by  a  process  of  generalization  and  analysis  of  which 
he  is  but  imperfectly  conscious,  what  those  different  objects  have  in 
common.  In  the  case  of  these  two  words  the  process  is  so  easy  as  to 
require  no  assistance  from  culture;  the  objects  called  human  beings, 
and  the  objects  called  white,  differing  from  all  others  'by  qualities  of 
a  peculiarly  definite  and  obvious  character.  But  in  many  other  cases, 
objects  bear  a  general  resemblance  to  one  another,  which  leads  to  their 
being  familiarly  classed  together  under  a  common  name,  while,  vnthout 
more  analytic  habits  than  the  generality  of  mankind  possess,  it  is  not 
immediately  apparent  what  are  the  particular  attributes,  upon  the  pos- 
session of  whicn  in  common  by  them  all,  their  general  resemblance 
depends.  When  this  is  the  case,  men  use  the  name  without  any  re- 
cognized connotation,  that  is,  widiout  any  precise  meaning;  they  talk, 
and  consequently  think,  vaguely,  and  remain  contented  to  attach  only 
the  same  degree  of  significance  to  their  own  words,  vidrich  a  child  three 
yeaxB  old  attaches  to  the  words  brother  and  sister.  The  child  at  least 
IS  seldom  puzzled  by  the  starting  up  of  new  individuals,  on  whom  he 
is  ignorant  whether  or  not  to  confer  the  title;  because  there  is  usually 
an  authority  close  at  hand  competent  to  solve  all  doubts.  But  a  similar 
resource  does  not  exist  in  the  generality  of  cases;  and  new  objects  are 
continually  presentiiig  themselves  to  men,  women,  and  children,  which 
they  are  called  upon  to  class  j^roprio  motu.  They,  accordingly,  do 
this  on  no  other  principle  than  that  of  superficial  similarity,  giving  to 
each  new  object  the  name  of  that  famiHar  object,  the  idea  of  which  it 
most  readily  recalls ;  or  which,  on  a  cursory  inspection,  it  seems  to 
them  most  to  resemble :  as  an  unknown  substance  found  in  the  ground 
will  be  called,  according  to  its  texture,  earth,  sand,  or  a  stone.  In  this 
manner,  names  creep  on  from  subject  to  subject,  until  all  traces  of  a 
common  meaning  sometimes  disappear,  and  the  word  comes  to  denote 
a  number  of  things  not  only  independently  of  any  common  attribute, 
but  which  have  actually  no  attribute  in  common;  or  none  but  what  is 
shared  by  other  things  to  which  the  name  is  capriciously  refused.* 
£yen  philosophers  have  aided  in  this  perversion  of  general  language 
from,  its  purpose;  sometimes  because,  like  the  vulgar,  they  knew  no 
better;  and  sometimes  in  deference  to  that  aversion  to  admit  new 

*  It  would  be  well  if  this  natural  degeneracy  of  lansnage  took  place  only  in  the  hands  of 
the  ignorant  vulgar ;  but  some  of  the  most  remarkable  instances  are  to  be  found  in  terms 
of  art,  and  among  technically  educated  persons,  such  as  English  lawyers.  JV/ony,  for  ex- 
ample, is  a  law  term,  with  the  sound  of  which  all  ears  are  iiuniliar;  but  there  is  no  lawyer 
who  would  undertake  to  tell  what  a  felony  is,  otherwise  than  by  enumerating  the  various 
kinds  of  offences  which  are  so  called.  Originally  the  word  felony  hao  a  meanmg ;  it  demo- 
ted all  offences,  the  penalty  of  which  included  forfeiture  ot  ^oods ;  but  subseouent  acts  of 
Parliament  have  declared  various  offences  to  be  felonies  without  enjoining  tnat  penalty, 
and  have  taken  away  the  penalty  from  others  which  continue  nevertheless  to  be  called  felo- 
nies, insomuch  that  the  acts  so  called  have  now  no  property  whatever  in  common,  save  tbsl 
^lieiiig  unlawful  and  punishable. 
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words,  which  induces  mankind,  on  all  subjects  not  considered  technical, 
to  attempt  to  make  the  original  small  stock  of  names  serve  with  but 
little  augmentation  to  express  a  constantly  increasing  number  of  objects 
and  distinctions,  and,  consequently,  to  express  them  in  a  manner  pro- 
gressively  more  and  more  mipeifect. 

To  what  degree  this  loose  mode  of  classing  and  denominatiig  objecUi 
has  rendered  the  vocabulary  of  mental  and  moral  philosophy  unfit  foz 
the  purposes  of  accurate  thinking,  is  best  known  to  whoever  has  most 
reflected  on  the  present  condition  of  those  branches  of  knowledge. 
Since,  however,  the  introduction  of  a  new  technical  language  as  the 
vehicle  of  speculations  on  moral  subjects,  would  not,  in  this  country  at 
least,  be  tolerated,  and  if  tolerated,  would  deprive  those  subjects  of 
the  benefit  of  the  habitual  feelings,  which  h^ve  grown  round  the  estab- 
lished phrases  and  the  recognized  groups,  and  which  would  not  for  a 
long  time  take  an  equally  strong  hold  of  new  ones ;  the  problem  £oi 
the  philosopher,  and  one  of  the  most  diflicult  which  he  has  to  resolve, 
is,  in  retaining  the  existing  phraseology,  how  best  to  alleviate  its  im- 
perfections. This  can  only  be  accomplished  by  giving  to  every  general 
concrete  name  which  he  has  firequent  occasion  to  'predicate,  a  definite 
and  fixed  connotation ;  in  order  that  it  may  be  known  what  attributes, 
when  we  call  an  object  by  that  name,  we  really  mean  to  predicate  oi 
the  object.  And  the  question  of  most  nicety  is,  how  to  give  this  fixed 
connotation  to  a  name,  vnth  the  least  possible  chan^  m  the  objects 
which  the  name  is  habitually  employed  to  denote ;  with  the  least  pos- 
sible disarrangement,  either  by  aadmg  or  subtraction,  of  the  group  of 
objects  which  it  serves,  in  however  imperfect  a  manner,  to  circumscribe 
and  hold  together  ;*  and  with  the  least  vitiation  of  the  truth  of  any 
propositions  which  are  commonly  received  as  true. 

This  desirable  pUipose,  of  giving  a  fixed  connotation  where  it  is 
wanting,  is  the  ena  aimed  at  whenever  any  one  attenmts  to  give  a  defi- 
nition of  a  general  name  already  in  use ;  every  definition  of  a  conno- 
tative  name  being  an  attempt  either  merely  to  declare,  or  to  declare 
and  analyze,  the  connotation  of  the  name.  And  the  fact,  that  no  ques- 
tions which  have  arisen  in  the  moral  sciences  have  been  subjects  of 
keener  controversy  than  the  definitions  of  almost  all  the  leading  expres 
sions,  is  a  proof  how  great  an  extent  the  evil*  to  which  we  have 
adverted  has  attained. 

Names  with  indeterminate  connotation  are  not  to  be  confounded 
with  names  which  have  more  than  one  connotation,  that  is  to  say,  -mth 
ambiguous  words.  A  word  may  have  several  meanings,  but  all  of 
them  fixed  and  recognized  ones ;  as  the  word  post,  for  example,  or  the 
wojrk  box,  the  various  senses  of  which  it  would  be  endless  to  enumer- 
ate. And  the  paucity  of  existing  names,  in  comparison  vnth  the 
demand  for  them,  may  often  render  it  advisable  and  even  necessary  to 
retain  a  name  in  this  multiplicity  of  acceptations,  distinguishing  these 
so  clearly  as  to  prevent  their  being  confounded  with  one  another. 
Such  a  word  may  be  considered  as  two  or  more  names,  accidentally 
written  and  spoken  alike.* 

*  Before  qaitting  the  subject  of  connotatiye  names,  it  is  proper  to  observe,  that  the  only 
recent  writer  who,  to  my  knowledge,  has  adopted  from  the  schoolmen  the  word  to  connote, 
Mr.  Mill,  in  his  Analysis  of  the  Phmomtna  ofths-  J^iman  Mind,  employs  it  in  a  signification 
different  from  that  in  which  it  is  here  used.  He  uses  the  wora  in  a  sense  coextensive  with 
Its  etymology,  applying  it  to  every  case  in  which  a  name,  while  pointing  directly  to  one 
thing,  (which  is,  consequently,  termed  its  signdicadon),  includes  siso  a  tacit  reference  to 
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§6.  The  lourth  principal  division  of  names,  is  into  positive  and  negative* 
Positive,  as  man,  tree,  good;  negative,  as  not-^nan,  not-tree,  not-good. 
To  every  positive  concrete  name,  a  corresponding  negative  one  might 
be  framed.  After  giving  a  name  to  any  one  thing,  or  to  any  plurality 
of  things,  we  might  create  a  second  name  which  should  be  a  name  of 
all  things  whatever  except  that  particular  thing  or  things.  These  neg- 
ative names  are  employed  whenever  we  have  occasion  to  speak  collec 
tively  of  all  things  other  than  some  thing  or  class  of  things.  When 
the  positive  name  is  connotative,  the  corresponding  negative  name  is 
connotative  likewise ;  but  in  a  peculiar  way,  connoting  not  the  pres- 
ence but  the  absence  of  an  attribute.  Thus,  not-tchite  denotes  all 
things  whatever  except  white  things ;  and  connotes  the  attribute  of  not 
possessing  whiteness.  For  the  non-possession  of  any  given  attribute 
18  also  an  attribute,  and  may  receive  a  name  as  such ;  and  thus  nega 
tive  concrete  names  may  obtain  negative  abstract  names  to  correspond 
to  them. 

Names  which  are  positive  in  form  are  often  negative  in  reality,  and 
others  are  really  positive  though  their  form  is  negative.  The  word 
inconvenient,  for  example,  does  not  express  the  mere  absence  of  con 
venience ;  it  expresses  a  positive  attribute,  that  of  being  the  cause  of 
discomfort  or  annoyance.  So  the  word  unpleasant,  notwithstanding  its 
negative  form,  does  not  connote  the  mere  absence  of  pleasantness,  but 
a  less  degree  of  what  is  signified  by  the  word  painful,  which,  it  is 
hardly  necessary  to  say,  is  positive.  Idle,  on  the  other  hand,  is  a  word 
which,  though  positive  in  form,  expresses  nothing  but  what  would  be 
signified  eidier  by  the  phrase  not  working,  or  by  the  phrase  not  dis- 
posed  to  work  ;  and  sober,  either  by  not  drunk  or  by  not  drunken. 

There  is  a  class  of  names  called  privative,    A  privative  name  is 

some  other  thin^.  In  the  case  considered  in  the  text,  that  of  concrete  general  names,  his 
lan|[aage  and  mUle  are  the  converse  of  one  another.  Considering  (very  justly)  the  sigmfi- 
cation  of  the  name  to  lie  in  the  attribute,  he  speaks  of  the  word  as  noHng  the  attribute,  and 
eimnoiing  the  things  possessing  the  attribute.  And  he  describes  abstract  names  as  being 
properly  concrete  names  with  their  connotation  dropped :  whereas,  in  my  view,  it  is  the 
(ienotation  which  would  be  said  to  be  dropped,  what  was  previously  connoted  becoming  the 
whole  signification. 

In  adopting  a  phraseology  at  variance  with  that  which  so  high  an  authority,  and  one 
which  I  am  less  hkelv  than  any  other  person  to  undervalue,  has  deliberately  sanctioned,  I 
havB  been  influenced  oy  the  urgent  necessity  for  a  term  exclusively  appropriated  to  express 
the  manner  in  which  a  concrete  general  name  serves  to  mark  the  attributes  which  are  in- 
volved in  its  signification.  This  necessity  can  scarcely  be  felt  in  its  f^ll  force  by  any  one 
who  has  not  found  by  experience,  how  vain  is  the  attempt  to  communicate  clear  ideas  on 
t^e  philosophy  of  language  without  such  a  word.  It  is  hardly  an  exagjB;eration  to  say,  that 
■ome  of  the  most  prevalent  of  the  erron  with  which  logic  nas  been  infected,  and  a  large 
Bart  of  the  cloudiness  and  confusion  of  ideas  which  have  enveloped  it,  would,  in  all  proMi 
bility,  have  been  avoided,  if  a  term  had  been  in  common  use  to  express  exactly  what  1  have 
signified  by  the  term  to  comwte.  And  the  schoolmen,  to  whom  we  are  indebted  for  the 
greater  Dart  of  our  logical  language,  gave  us  this  also,  and  in  this  very  sense.  For,  although 
84me  01  their  general  expressions  countenance  the  use  of  the  word  in  the  more  extensive 
and  vague  acceptation  in  which  it  is  taken  by  Mr.  Mill,  yet  when  they  had  to  define  it  8pe< 
cifically  as  a  technical  term,  and  to  fix  its  meaning  as  such,  with  that  admirable  precision 
which  always  characterized  their  definitions,  they  clearly  explained  that  nothing  was  said 
to  be  connoted  except /or»u,  which  word  may  generally,  m  their  writings,  be  understood  as 
synonymous  with  ottrAutes. 

Now,  if  the  word  to  connote,  so  well  suited  to  the  purpose  to  which  they  applied  it,  foe  di- 
verted from  that  purpose  by  being  taken  to  fulfil  another,  for  which  it  does  not  seem  to  me  to 
be  at  all  required ;  I  am  unable  to  find  any  expression  to  replace  it,  but  such  as  are  commonly 
employed  in  a  sense  so  much  more  general,  that  it  would  be  useless  attempting  to  associate 
them  peculiarly  vnth  this  precise  idea.  Such  are  the  words,  to  involve,  to  imply,  &c.  By 
employing  these,  I  should  fail  of  attaining  the  object  for  which  alone  the  name  is  needeo, 
namely,  to  distin^ish  this  particular  kind  of  involving  and  implying  firom  all  other  kinds 
and  to  «*8ure  to  it  the  degree  of  habitual  attention  wmch  its  importance  demands. 
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equivalent  in  its  signification  to  a  positive  and  a  negative  name  taken 
together ;  being  the  name  of  something  which  has  once  had  a  partic* 
ular  attribute,  or  for  some  other  reason  might  have  been  expected  to 
have  it,  but  which  has  it  not  Such  is  the  word  blind,  which  is  not 
equivalent  to  not  seeing,  oi  to  not  capable  of  seeing,  for  it  would  not, 
except  by  a  poetical  or  rhetorical  figure,  oe  applied  to  stocks  and 
stones.  A  thing  is  not  usually  said  to  be  blind,  unless  the  class  to 
which  it  is  most  familiarly  referred,  or  to  which  it  is  referred  on  the 
particular  occasion,  be  chiefly  composed  of  things  which  can  see,  as 
m  the  case  of  a  blind  man,  or  a  blind  horse ;  or  unless  it  is  supposed 
ior  any  reason  that  it  ought  to  see ;  as  in  saying  of  a  man,  that  he 
rushed  blindly  into  an  abyss,  or  of  philosophers  or  the  clergy  that  the' 
greater  part  of  them  are  blind  guides.  The  names  called  privative, 
ckerefore,  connote  two  things :  the  absence  of  certain  attributes,  and 
Che  presence  of  others,  from  which  the  presence  also  of  the  former 
might  naturally  have  been  expected. 

§  7.  The  fifth  leading  division  of  names,  is  into  relative  and  absolute, 
or  let  us  rather  say,  relative  and  non-relative ;  for  -the  word  absolute 
ts  put  upon  much  too  hard  duty  in  metaphysics,  not  to  be  willingly 
spared  when  its  services  can  be  dispensed  with.  It  resembles  the 
word  dvU  in  the  language  of  jurisprudence,  which  stands  for  the 
opposite  of  criminal,  the  opposite  of  ecclesiastical,  the  opposite  of  mil- 
U;ary,  the  opposite  of  political,  in  short,  the  opposite  of  any  positive 
word  which  wants  a  negative. 

Helative  names  are  such  as  father,  son ;  ruler,  subject ;  like ;  equal ; 
unlike ;  imequal ;  longer,  shorter ;  cause,  effect.  Their  characteiistic 
property  is,  that  they  are  always  given  in  pairs.  Every  relative  name 
which  is  predicated  of  an  object,  supposes  another  object  (or  objects), 
of  which  ^ve  may  predicate  either  that  same  name  or  another  relative 
name  which  is  said  to  be  the  correlative  of  the  former.  Thus,  when 
we  call  any  person  a  son,  we  suppose  other  persons  who  must  be  called 
parents.  When  we  call  any  event  a  cause,  we  suppose  another  event 
which  is  an  effect.  When  we  say  of  any  distance  that  it  is  longer,  we 
suppose  another  distance  which  is  shorter.  When  we  say  of  any  object 
that  it  is  like,  we  mean  that  it  is  like  some  other  object,  which  is  also 
said  to  be  like  the  first.  In  this  case,  both  objects  receive  the  same 
name ;  the  relative  term  is  its  own  correlative. 

It  is  evident  that  these  words,  when  concrete,  are,  like  other  con^ 
Crete  general  names,  connotative :  they  denote  a  subject,  and  connote 
an  attribute :  and  each  of  them  has  or  might  have  a  corresponding 
abstract  name  to  denote  the  attribute  connoted  by  the  concrete.  Thus 
the  concrete  like  has  its  abstract  likeness ;  the  concretes,  father  an^ 
son,  have  the  abstracts,  paternity^  and  filiation.  The  concrete  name 
connotes  an  attribute,  and  thtf  abstract  name  which  answers  to  it 
denotes  that  attribute.  But  of  what  nature  is  the  attribute  1  Wherein 
consists  the  peculiarity  in  the  coni^otation  of  a  relative  name  1 

The  attribute  signified  by  a  relative  name,  say  some,  is  a  relation ; 
and  this  they  give,  if  not  as  a  suflicient  explanation,  at  least  as  the  only 
one  attainable.  If  they  are  asked,  What  then  is  a  relation  1  they  do 
not  profess  to  be  able  to  tell.  It  is  generally  regarded  as  something 
peculiarly  recondite  and  mysterious.  I  cannot,  however,  perceive  in 
what  respect  it  is  more  so  than  any  other  attribute ;  indeed,  it  appears 
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lo  me  to  be  BO  in  a  somewhat  less  degree.  I  conceive,  rather,  tliat  it 
is  bv  examining  into  the  signification  of  relative  names,  or  in  other 
words,  into  the  nature  of  the  attribute  which  they  connote,  that  a  clear 
insight  may  best  be  obtained  into  the  nature  of  all  attributes ;  of  aU 
that  is  metuit  by  an  attribute. 

It  is  obvious j  in  fact,  that  if  we  take  any  two  correlative  names,  ya- 
ther  and  «<mi,  for  instance,  although  the  objects  (denoted  by  the  names  are 
different,  they  both,  in  a  certain  sense,  connote  the  same  thing.  They  "^ 
cannot,  indeed,  be  said  to  connote  the  same  attribute;  to  be  a  &thei 
is  not  the  same  thing  as  to  be  a  son.  But  when  we  call  one  man  a 
father,  another  his  son,  what  we  mean  to  affirm  is  a  set  of  facts,  which 
are  exactly  the  same  in  both  cases.  To  predicate  of  A  that  he  is  the 
father  of  B,  and  of  B  that  he  is  the  son  of  A,  is  to  assert  one  and  the 
same  fact  in  different  words.  The  two  propositions  are  exactly  equiv- 
alent :  neither  of  them  asserts  more  or  asserts  less  than  the  other.  The 
paternity  of  A  and  the  filiation  of  B  are  not  two  facts,  but  two  modes 
of  expressing  the  same  fact.  That  fact,  when  analyzed,  consists  of  a 
series  of  physical  events  or  phenomena,  An  which  both  A  and  B  are 
parties  concerned,  and  from  which  they  both  derive  names.  What 
those  names  really  connote  is  this  series  of  events :  that  is  the  meaning 
and  the  whole  meaning,  which  either  of  them  is  intended  to  convey. 
The  series  of  events  may  be  said  to  constitute  the  relation ;  the  school 
men  called  it  the  foundc^ion  of  the  rehxion,  Jundamentum  relatianis. 

In  this  manner  any  fact,  or  series  of  facts,  in  which  two  different 
objects  are  implicated,  and  which  is  therefore  predicable  ef  both  of 
them,  may  be  either  considered  as  constituting  an  attribute  of  the  one, 
"or  an  attribute  of  the  other.  According  as  we  consider  it  in  the  far- 
mer or  in  the  latter  aspect,  it  is  connoted  by  the  one  or  the  other  of  the 
two  correlative  names.  Father  connotes  the  fact,  regarded  as  consti- 
tuting an  attribute  of  A :  son  connotes  tlie  same  fact,  as  constituting  an 
attribute  of  B.  It  may  evidently  be  regarded  with  equal  propriety  in 
either  light.  And  all  that  appears  necessary  to  account  ror  the  exist- 
ence of  relative  names,  is,  that  whenever  there  is  a  fact,  in  which  two 
individuals  are  alike  concerned,  an  attribute  grounded  on  that  fact  may 
be  ascribed  to  either  of  these  individuals. 

A  name,  therefore,  is  said  to  be*  relative,  when,  over  and  above  the 
object  which  it  denotes,  it  implies  in  its  signification  the  existence  of 
another  object,  also  deriving  a  denomination  from  the  same  fact  which 
is  the  ground  of  the  first  name.  Or  (to  express  the  same  meaning  in 
other  words)  a  name  is  relative,  when,  being  the  name  of  one  thmg, 
its  signification  cannot  be  explained  but  by  mentioning  another.  Or 
W6  may  state  it  thus : — ^when  the  name  cannot  be  employed  in  dis- 
course, so  as  to  have  a  meaning,  unless  the  name  of  some  other  thing 
than  what  it  is  itself  the  name  of,  be  either  expressed  or  understood  * 
We  may  taKe  our  choice  among  these  definitions.  They  are  all,  at 
bottom,  equivalent,  being  modes  of  variously  expressing  this  one  dis- 
tinctive circumstance — that  every  other  attribute  of  an  object  might, 
without  any  contradiction,  be  conceived  still  to  exist  if  all  objects  be- 
sides that  one  were  annihilated  ;*  but  those  of  its  attributes  which  are 
expressed  by  relative  names  would  on  that  supposition  be  swept  away. 

*  Or  rather  all  objects,  except  itself  and  the  percipient  n^d ;  for.  as  we  shall  see  here- 
after, to  ascribe  any  attribute  to  an  object  necessarily  implies  a  mind  to  peneive  it 
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§  8.  Names  have  been  further  diBtinguisbed  into  univocal  and  ^equith 
ocal:  these,  however,  are  not  two  kinds  of  names,  but  two  different 
modes  of  employing  names.  A  name  is  univocal,  or  applied  univo* 
caUy,  with  respect  to  all  things  of  which  it  can  be  precicated  in  the 
tame  sense;  but  it  is  aequivocal,  or  applied  aequivocally,  as  respects 
those  things  of  which  it  is  predicated  in  different  senses.  It  is  scarcely 
necessary  to  give  instances  of  a  fact  so  familiar  as  the  double  meaning 
of  a  word.  In  reality,  as  has  been  already  observed,  an  eequivocal  or 
ambiguous  word  is  not  one  name,  but  two  names,  accidentally  coinci- 
ding m  sound.  FUe  standing  for  an  iron  instrument,  and^Z^  standine 
for  a  line  of  soldiers,  have  no  more  title  to  be  considered  one  word, 
because  written  alike,  than  grease  and  Greece  have,  because  they  are 
pronounced  alike.  They  are  one  sound,  appropriated  to  form  two  dif« 
terent  wbrds. 

An  intermediate  case  is  that  of  a  name  used  analogukdly  or  meta- 
phorically ;  that  is,  a  name  which  is  predicated  of  two  things,  not 
univocally,  or  exactly  in  the  same  si^ification,  but  in  significations 
somewhat  similar,  and  which  being  denved  one  from  the  other,  one  of 
them  may  be  considered  the  primary,  and  the  other  a  secondary  sig- 
nification. As  when  we  speak  of  a  brilliant  light,  and  a  bnUiant 
achievement.  The  word  is  not  applied  in  the  same  sense  to  the  light 
and  to  the  achievement ;  but  havmg  been  applied  to  the  light  in  its 
original  sense,  that  of  brightness  to  the  eye,  it  is  transferred  to  the 
achievement  in  a  derivative  signification,  supposed  to  be  somewhat 
like  the  primitive  one.  Thje  word,  however,  is  just  as  properiy  two 
names  instead  of  one,  ii^  this  case,  as  in  that  of  the  most  perfect  am- 
biguity. And  one  of  the  commonest  forms  of  &llacious  reasoning 
arising  from  ambiguity,  is  that  of  arguing  frx>m  a  metaphorical  expres- 
sion as  if  it  were  hteral;  that  is,  as  ibf  a  word,  when  applied  metaphor- 
ically, were  the  same  name  as  when  taken  in  its  origmal  sense :  which 
will  be  seen  more  particularly  in  its  place. 


CHAPTER  III. 

OF  THE  TOINGS  DENOTED  BY  NAMES. 


§  1.  Looking  back  now  to  the  commencement  of  our  inquiry,  let  us 
'attempt  to  measure  how  far  it  has  advanced.  Logic,  we  found,  is  the 
Theory  of  Proof.  But  proof  supposes  something  provable,  which  must* 
be  a  Proposition  or  Assertion ;  since  nothing  but  a  Proposition  can  be 
an  object  of  belief,  or  therefore  of  proo£  A  Proposition  is,  discourse 
which  af&rms  or  denies  something  of  some  other  thing.  This  is  one 
step :  there  must,  it  seems,  be  two  things  concerned  m  every  act  of 
behef.  But  what  are  these  Things  t  They  can  be  no  other  than  those 
signified  by  the  two  names,  which  being  joined  together  by  a  copula 
constitute  the  Proposition.  If,  therefore,  we  knew  what  all  Names 
signify,  we  should  Know  everything  which  is  capable  either  of  being 
made  a  subject  of  affirmation  or  denial,  or  of  being  itself  aHirmed  or 
denied  of  a  subject.  We  have  accordingly,  in  the  preceding  chapter, 
i^viewed  the  various  kinds  of  Names,  in  onler  to  ascertain  whb,t  is  sig- 
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nified  by  each  of  them.  And  we  have  now  carried  thb  survey  fai 
enough  to  be  able  to  take  an  account  of  its  results,  and  to  exhibit  an 
enumeration  of  all  the  kinds  of  Things  which  are  capable  of  being 
made  predicates,  or  of  having  anything  predicated  of  them :  after 
which  to  determine  the  import  of  Predication,  that  is,  of  Propositions, 
can  be  no  arduous  task. 

The  necessity  of  an  enumeration  of  Existences,  as  the  basis  of  Logic, 
did  not  escape  the  attention  of  the  schoolmen,  and  of  their  master, 
Aristotle,  the  most  comprehensive,  if  not  tlje  most  sagacious,  of  the 
ancient  philosophers.  The  Categories,  or  Predicaments — ^the  fbrmer 
a  Ghreek  word,  the  latter  its  literal  translation  in  the  Latin  language — 
were  intended  by  him  and  his  followers  as  an  enumeration  of  all  things 
capable  of  being  named ;  an  enumeration  by  the  summa  genera,  t.  e. 
the  most  extensive  classes  into  which  things  could  be  distributed; 
which,  therefore,  were  so  many  highest  Predicates,  one  or  other  of 
which  was  supposed  capable  of  being  affirmed  with  truth  of  every 
nameable  thing  whatsoever.  The  following  are  the  classes  into  which, 
according  to  this  school  of  philosophy,  Things  in  general  might  be  re- 
duced : — 

^Ovcia,  Substantia. 

Hoaov,  Quantitas. 

HotoVf  Qualitas. 

Upog  T«,  Relatio. 

Hoielv^  Actio. 

Haax^Vy  Passio. 

IIov,  Ubi. 

Ilore,  Quando. 

Kda6(U,  Situs. 

E;^etv,  Habitus. 

The  imperfections  of  this  classification  are  too  obvious  to  require, 
and  its  merits  are  not  sufficient  to  reward,  a  minute  examination.  It 
is  a  mere  catalogue  of  the  distinctions  rudely  marked  out  by  the  Ian 
guage  of  familiar  life,  with  little  or  no  attempt  to  penetrate,  by  philo- 
sopmc  analysis,  to  the  rationale  even  of  those  common  distinctions. 
Such  an  analysis,  however  superficially  conducted,  would  have  shown 
the  enumeration  to  be,  both  redundant  and  defective.  Some  objects 
are  omitted,  and  others  repeated  several  times  under  different  heads. 
It  is  like  a  division  of  animals  into  men,  quadrupeds,  horses,  asses,  and 
ponies.  That,  for  instance,  could  not  be  a  very  comprehensive  view 
of  the  nature  of  Relation  which  could  exclude  action,  passivity,  and  lo- 
cal situation  firom  that  category.  The  same  observation  applies  to  the 
categories  Quando  (or  position  in  time)  and  Ubi  (or  position  in  space) ; 
while  the  distinction  between  the  latter  and  Situs  is  merely  verbal. 
The  incongruity  of  erecting  into  a  summum  genus  the  class  which  forms ' 
the  tenth  categoiy  is  manifest.  On  the  other  hand,  the  enumeration 
takes  no  notice  of  anything  besides  substances  and  attributes.  In  what 
category  are  we  to  place  sensations,  or  any  other  feelinn,  and  states 
of  mind ;  as  hope,  joy,  foar ;  sound,  smell,  taste ;  pain,  pleasure ; 
thought,  judgment,  conception,  and  the  like]  Probably  all  these 
would  have  been  placed  by  the  Aristotelian  school  in  the  categories  of 
actio  and  j^assio ;  and  the  relation  of  such  of  them  as  are  active,  to 
their  olnects,  and  of  such  of  them  as  are  passive,  to  their  causes,  would 
rightly  be  so  placed ;  but  the  things  themselves,  the  feelings  or  states 
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."^f  miud  wrongly.  Feelings,  or  states  of  consciousness,  cure  assuredly 
to  be  countea  among  realities,  but  they  cannot  be  reckoned  either 
among  substances  or  attributes. 

■ 

§  2.  Before  recommencing,  under  better  auspices,  the  attempt  made 
with  such  imperfect  success  by  the  great  founder  of  the  science  of  logic, 
we  must  take  notice  of  an  imfortimate .  ambiguity  in  all  the  concrete 
names  which  correspond  to  the  most  general  of  all  abstract  terms,  the 
word  Existence.  When^we  have  occasion  for  a  name  which  shall  be 
capable  of  denoting  whatever  exists,  as  contradistinguished  from  non- 
entity or  Nothing,  there  is  hardly  a  word  applicable  to  the  purpose 
which  is  not  also,  and  even  more  familiarly,  taken  in  a  sense  in  wnich 
it  denotes  only  substances.  But  substances  are  not  all  that  exist ; 
attributes,  if  such  things  are  to  be  spoken  of,  must  be  said  to  exist ; 
feelings  also  exist.  Yet  when  we  speak  of  an  object ,  or  of  a  things  we 
are  almost  always  supposed  to  mean  a  substance.  There  seems  a  kind 
of  contradiction  in  using  such  an  expression  as  that  one  thing  is  merely 
an  attribute  of  another  thing.  And  the  announcement  of  a  Classifica- 
tion of  Things  would,  I  believe,  prepare  most  readers  for  an  enumer- 
ation like  those  in  natural  history,  beginning  wdth  the  great  divisions 
of  animal,  vegetable,  and  mineral,  and  subdividing  them  into  classes 
and  orders.  If,  rejecting  the  word  Thing,  we  endeavor  to  find  another 
of  a  more  general  import,  or  at  least  more  exclusively  confined  to  that 
general  import,  a  word  denoting  all  that  exists,  and  connoting  only  simple 
existence ;  no  word  might  be  presimied  fitter  for  such  a  purpose  than 
heing :  originally  the  present  participle  of  a  verb  which  in  one  of  its 
meanings  is  exactly  equivalent  to  the  verb  exist;  and  therefore  suitable, 
even  by  its  granunatical  formation,  to  be  the  concrete  of  the  absti*act  ex- 
istence. But  this  word,  strange  as  the  &ct  may  appear,  is  btill  more  com- 
pletely spoiled  for  the  purpose  which  it  seemed  expressly  made  for, 
than  the  word  Thing.  ISeing  is,  by  custom,  exactly  synonymous  with 
substance ;  except  that  it  is  fi:ee  fix)m  a  slight  taint  of  a  second  ambigu- 
ity 'j  bein?  applied  impartially  to  matter  and  to  mind,  while  substance, 
though  onginally  and  in  strictness  applicable  to  both,  is  apt  to  suggest 
in  preference  the  idea  of  matter.  Attributes  are  never  called  Beings ; 
nor  are  Feelings.  A  Being  is  that  which  excites  feelings,  and  which 
possesses  attributes.  The  soul  is  called  a  Being ;  God  and  angels  are 
called  Beings ;  but  if  we  were  to  say,  extension,  color,  vdsdom,  virtue 
are  beings,  we  should  perhaps  be  suspected  of  thinking  with  some  of 
the  ancients,  that  the  cardinal  virtues  are  animals ;  or,  at  the  least,  of 
holding  with  the  Platonic  school  the  doctrine  of  self-existent  Ideas,  or 
with  the  followers  of  Epicurus  that  of  Sensible  Forms,  which  detach 
themselves  in  every  direction  from  bodies,  and  by  coming  in  contact 
with  our  organs,  cause  our  perceptions.  We  should  be  supposed,  in 
short,  to  believe  that  Attributes  are  Substances. 

In  consequence  of  this  perversion  of  the  word  Being,  philosophers 
looking  about  for  something  to  supply  its  place,  laid  their  hands  upon 
the  word  Entity,  a  piece  of  barbarous  Latin,  invented  by  the  schoolmen 
to  be  used  as  an  abstract  name,  in  which  class  its  grammatical  form 
would  seem  to  place  it ;  but  being  seized  by  logicians  in  distress  to 
stop  a  leak  in  their  terminology,  it  has  ever  since  been  used  as  a  con- 
crete name.  The  kindred  word  essence,  bom  at  the  same  time,  and  of 
the  same  parents,  scarcely  underwent  a  more  complete  transfcmnation 
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when,  from  being  the  abstract  of  the  verb  to  he,  it  came  to  denote  some* 
thing  sufficiently  concrete  to  be  inclosed  in  a  glass  bottle.  The  word 
Entity,  since  it  settled  down  into  a  concrete  name,  has  retained  its 
universality  of  signification  somewhat  less  unimpaired  than  any  of  the 
names  before  mentioned.  Yet  the  same  graducd  decay  to  which,  after 
a  certain  age,  all  the  language  of  psychology  seems  liable,  has  been  at 
work  even  here.  If  you  call  virtue  an  entity ,  you  are  indeed  somewhat 
less  strongly  suspected  of  believing  it  to  be  a  substance  than  if  you 
called  it  a  Being;  but  you  are  by  no  means  &ee  from  the  suspicion. 
£very  word  which  was  originally  intended  to  connote  mere  existence, 
seems,  afrer  a  time,  to  enlarge  its  connotation  to  separate  existence,  or 
existence  freed  from  the  condition  of  belonging  to  a  substance ;  which 
condition  being  precisely  what  constitutes  an  attribute,  attributes  are 
gradually  shut  out,  and  along  with  them  feelings,  which,  in  ninety-nine 
cases  out  of  a  hundred,  have  no  other  name  than  Uiat  of  the  attribute 
which  is  grounded  upon  them.  Strange  that  when  the  greatest  em- 
barrassment felt  by  all  who  have  any  considerable  number  of  thoughts 
to  express,  is  to  find  a  siifficient  variety  of  words  fitted  to  express  them, 
there  should  be  no  practice  to  which  even  philosophers  are  more  ad- 
dicted than  that  of  taking  valuable  words  to  express  ideas  which  are 
sufficiently  expressed  by  other  words  already  appropriated  to  them. 

When  it  is  unpossible  to  obtain  good  tools,  the  next  best  thing  is  to 
und^Btand  thoroughly  the  defects  of  those  we  have.  I  have  therefore 
warned  the  reader  of  the  ambiguity  of  the  very  names  which,  for  want 
of  better,  I  am  necessitated  to  employ.  It  must  now  be  the  writer's 
endeavor  so  to  employ  them  as  in  no  case  to  leave  his  meaning  doubtfiil 
or  obscure.  No  one  of  the  above  terms  being  altogether  ambiguous,  I 
shall  not  confine  myself  to  any  one,  but  shall  employ  on  each  occasion 
the  word  which  seems  least  likely  in  the  particular  base  to  lead  to  a 
misunderstanding  of  my  meaning;  nor  do  1  pretend  to  use  either  these 
or  any  other  words  with  a  rigorous  adherence  to  one  single  sense. 
To  do  so  would  often  leave  us  without  a  word  to  express  what  is  sig- 
nified by  a  known  word  in  some  one  or  other  of  its  senses :  unless 
authors  had  an  unlimited  license  to  coin  new  words,  together  with 
(what  it  would  be  more  difficult  to  assume)  unlimited  power  of  making 
their  readers  adopt  them.  Nor  would  it  be  vnse  in  a  writer,  on  a 
subject  involving  so  much  of  abstraction,  to  deny  himself  the  advantage 
derived  from  even  an  improper  use  of  a  term,  when,  by  means  of  it 
some  familiar  association  is  called  up  which  brings  the  meaning  home 
to  the  mind,  as  it  were  by  a  flash* 

The  difficulty,  both  to  the  writer  and  reader,  of  the  attempt  which 
must  be  made  to  use  vague  words  so  as  to  convey  a  precise  meaning, 
IS  not  wholly  a  matter  of  regret.  It  is  not  unfitting  that  logical  treatises 
should  affi»rd  an  example  of  that,  to  facilitate  which  is  amon^  the  most 
impoitant  uses  of  logic  Philosophical  language  will  for  a  long  tune, 
ana  popular  language  perhaps  slways,  retain  so  much  of  vagueness 
and  ambiguity,  &»t  logic  would  be  of  little  value  if  it  did  not,  among 
its  other  advantages,  exercise  the  understanding  in  doing  its  work 
neatly  and  eorrecdy  with  these  imperfect  tools. 

After  this  preamble  it  is  time  to  proceed  to  our  enumeration.  We 
shall  commence  vnth  Feelings,  the  simplest  class  of  nameable  things ; 
the  term  Feeling  being  of  course  understood  in  its  most  enlarged 
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I.  Feelings,  or  States  of  Consciousness. 

§  3.  A  Feelicg  and  a  State  of  Consciousness  are,  in  the  language  ot 
philosophy,  equivalent  expressions :  everything  is  a  Feeling,  o£  which 
the  mind  is  conscious :  everything  which  it  jeds,  or,  in  other  words, 
which  forms  a  part  of  its  own  sentient  existence.  In  popular  language 
Feeling  is  not  always  synonymous  with  State  of  Consciousness ;  being 
often  taken  more  peculiarly  for  those  states  which  are  conceived  as 
belonging  to  the  sensitive,  or  to  the  emotional,  phasis  of  our  nature, 
and  sometimes,  virith  a  still  narrower  restriction,  to  the  emotional 
alone :  as  distinguished  from  what  are  conceived  as  belonging  to  the 
percipient,  or  intellectual  phasis.  But  this  is  an  admitted  departure 
nom  correctness  of  language ;  just  as,  by  a  popular  perversion  the 
exact  converse  of  this,  the  word  Mind  is  withdrawn  from  its  rightful 
generality '  of  signification,  and  restricted  to  the  intellect  The  still 
greater  perversion  oy  which  Feeling  is  sometimes  confined  not  only 
to  bodily  sensations,  but  to  the  sensations  of  a  single  sense,  that  of 
touch,  needs  not  be  more  particularly  adverted  to.    - 

Feeling,  in  the  proper  sense  of  the  term,  is  a  genus,  of  which 
Sensation,  Emotion,  and  Thought,  are  subordinate  species.  Under  the 
word  Thought  is  here  to  be  included  whatever  we  are  internally  con- 
scious of  when  we  are  said  to  think ;  from  the  consciousness  we  have 
when  we  think  of  a  red  color  without  having  it  before  our  eyes,  to  the 
most  recondite  thoughts  of  a  philosopher  or  poet.  Be  it  remembered, 
however,  that  by  a  thought  is  to  be  understood  what  passes  in  the  mind 
itself,  and  not  any  object  external  to  the  mind,  which  the  person  is 
commonly  said  to  be  liiinking  of.  He  may  be  thinking  of  the  sun,  or 
of  Godf  but  the  sun  and  Grod  are  not  thoughts ;  his  mental  iroaee, 
however,  of  the  sim,  and  his  idea  of  God,  are  thoughts ;  states  of  his 
mind,  not  of  tho  objects  themselves :  and  so  also  is  his  belief  of  the 
existence 'of  the  sun,  or  of  God;  or  his  disbelief,  if  the  case  be  so. 
Even  imaginary  objects,  (which  are  said  to  exist  only  in  our  ideas,) 
are  to  be  distinguished  from  our  ideas  of  them.  I  may  think  of  a 
hobgoblin,  as  I  may  think  of  the  loaf,  which  was  eaten  yesterday,  or 
of  the  flower  which  will  bloom  to-morrow.  But  the  hobgoblin  which 
never  existed  is  not  the  same  thing  with  my  idea  of  a  hobgoblin,  any 
more  than  the  loaf  which  once  existed  is  the  same  thing  vdth  my  idea 
of  a  loaf,  or  the  flower  which  does  not  yet  exist,  but  which  will  exist, 
is  the  same  with  my  idea  of  a  flower.  They  are  all,  not  thoughtSy 
but  objects  of  thought ;  though  at  the  present  time  all  the  objects  are 
alike  non-existent. 

In  like  manner,  a  Sensation  is  to  be  carefiiUy  distinguished  fi'om 
the  object  which  causes  the  sensation ;  our  sensation  of  white  from  a 
white  object;  nor  is  it  less  to  be  distinguished  from  the  attribute 
whiteness,  which  we  ascribe  to  the  object  in  consequence  of  its  exci- 
ting the  sensation.  Unfortunately  for  clearness  and  due  discrimination 
in  considering  these  subjects,  our  sensations  seldom  receive  separate 
names.  We  have  a  name  for  the  objects  which  produce  in  us  a 
certain  sensation ;  the  word  white.  We  have  a  name  for  the  quality 
in  those  objects,  to  which  we  ascribe  the  sensation ;  the  name  tohtte' 
ness.  But  when  we  speak  of  the  sensation  itself,  (as  we  have  not 
occasion  to  do  this  often  except  in  our  philosophical  speculations,) 
language,  which  adapts  itself  for  the  most  part  only  to  the  comnrov 
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uaes  of  life,  has  provided  us  with  no  single-worded  or  immediate  desig- 
nation ;  we  must  employ  a  circumlocution,  and  say,  The  sensation  of 
white,  or  The  sensation  of  whiteness ;  we  must  denominate  the  sensation 
either  from  the  object,  or  from  the  atddbute,  by  which  it  is  excited. 
Yet  the  sensation,  though  it  never  does,  might  very  well  be  conceived  to 
exist,  without  anything  whatever  to  excite  it.  We  can  conceive  it  as 
arising  spontaneously  m  the  mmd.  But  if  it  so  arose,  we  should  have 
no  name  to  denote  it  which  would  not  be  a  misnomer.  In  the  case  of 
ou^*  sensations  of  hearing  we  are  better  provided ;  we  haVe  the  word 
Sound,  and  a  whole  vocabulary  of  words  to  denote  the  various  kinds 
*of  sounds.  For  as  we  are  onen  conscious  of  these  sensatiotis  in  the 
absence  of  any  perceptible  object,  we  can  more  easily  conceive  having 
them  in  the  absence  of  any  object  whatever.  We  need  only  shut  our 
eyes  and  listen  to  -music,  to  have  a  conception  of  a  universe  vrith 
nothing  in  it  except  souhdis,  and  ourselves  hearing  them ;  and  what  is 
easily  conceived  separately,  easily  obtains  a  separate  name:  But  in 
general  our  names  of  sensations  denote  indiscriminately  the  sensation 
and  the  attribute.  Thus,  color  stands  for  the  sensations  of  white,  red, 
&c.,  but  also  for  the  quality  in  the  colored  object.  "  We  talk  of  the 
colors  of  things  as  among  their  properties, 

§  4.  In  the  case  of  sensations,  another  distinction  has  also  to  be  kept 
in  view,  which  is  often  confounded,  and  never  without  mischievous 
consequences.  This  is,  the  distinction  between  the  sensation  itself, 
and  the  state  of  the  bodily  organs  which  precedes  the  sensation,  and 
which  constitutes  the  physical  agency  by  which  it  is  produced.  One 
of  the  sources  of  confusion  on  this  subject  is  the  division  commonly 
made  of  feelings  into  Bodiiy  and  Mental.  Philosophically  speaking, 
there  is  no  foundation  at  all  for  this  distinction :  even  sensations  are 
states  of  the  sentient  mind,  not  states  of  the  body,  as  distinguished 
from  it.  What  I  am  conscious  of  when  I  see  the  color  blue,  is  a' feel- 
ing of  blue  color,  which  is  one  thing ;  the  picture  on  my  retina,  or  the 
phenomenon  of  hitherto  mysterious  nature  which  takes  place  in  my 
Optic  nerve  or  in  my  brain,  is  another  thing,  of  which  I  am  not  at  aU 
conscious,  and  which  scientific  investigation  alone  could  have  apprised 
me  of.  These  are  states  of  my  body ;  but  the  sensation  of  blue,  which 
is  the  consequence  of  these  states  of  body,  is  not  a  state  of  body ;  that 
which  perceives  and  is  conscious  is  called  Mind.  When  sensations 
to-e  called  bodily  feelings,  it  is  only  as  being  the  class  of  feelings  which 
are  immediately  occasioned  by  bodily  states ;  whereas  the  other  kinds 
of  feelings,  thoughts,  for  instance,  or  emotions,  are  immediately  excited 
not  by  anything  acting  upon  the  bodily  organs,  but  by  sensations,  or 
by  previous  thoughts.  This,  however,  is  a  distinction  not  in  our  feel- 
ings, but  in  the  agency  which  produces  our  feelings ;  all  of  them  When 
actually  produced  are  states  of  mind. 

Besides  the  affection  of  our  bodily  organs  from  without,  and  the 
sensation  thereby  produced  in  our  minds,  many  writers  admit  a  third 
link  in  the  chain  of  phenomena,  which  they  term  a  Perception,  and 
which  consists  in  the  recognition  of  an  external  object  as  the  exciting 
cause  of  the  sensatioil.  This  perception,  they  say,  is  an  act  of  the 
mind,  proceeding  from  its  own  spontaneous  activity,  while  in  sensation 
^he  mind  is  passive,  being  merely  acted  upon  by  the  outward  object. 
And  according  to  some  philosophers  it  is  by  an  act  of  the  mind,  similai 
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lo  perception,  except  in  not  being  preceded  by  any  sensation,  that  we 
recognize  the  existence  of  Grod,  of  the  soul,  and  other  hyperphysical 
realities. 

These  acts  of  perception,  whatever  be  the  conclusion  ultimately 
come  to  respecting  their  nature,  must,  I  conceive,  take  their  place 
among  the  varieties  of  feelings  or  states  of  mind.  In  so  classing  them, 
I  have  not  the  smallest  intention  of  declaring  or  insinuating  any  theory 
as  to  the  law  of  mind  in  which  these  mental  processes  may  be  supposed 
to  originate,  or  the  conditions  under  which  they  may  be  legitimate  or 
the  reverse.  Far  less  do  I  mean  (as  Mr.  Whewell  seems  to  suppose 
must  be  meant  in  an  analogous  case*)  to  indicate  that  as  they  are, 
"  merdy  states  of  mind,"  it  is  superfluous  to  inquire  into  their  ^tin- 
guishing  peculiarities.  I  abstain  from  the  inquuy  as  irrelevani  to  the 
science  of  logic.  In  these  so-called  perceptions,  or  direct  reooir^nitions 
by  the  mind  of  objects,  whether  physical  or  spiritual,  which  vre  ex- 
ternal to  itself,  I  can  see  only  cases  of  belief;  but  of  belief  which 
claims  to  be  intuitive,  or  independent  of  external  evidence.  When  a 
stone  lies  before  me,  I  am  conscious  of  certain  Sensations  which  I 
receive  from  it;  but  when  I  say  that  these  sensations  come  to  me  from 
an  external  object  which  I  perceive^  the  meaning  of  these  words  is,  that 
receiving  the  sensations,  I  intuitively  believe  that  an  external  cause  of 
those  sensations  exists.  The  laws  of  intuitive  belief,  and  the  conditionB 
under  which  it  is  legitimate,  are  a  subject  which,  as  we  have  already 
so  often  remarked,  belongs  not  to  logic,  but  to  the  higher  or  transcen- 
dental branch  of  metaphysics. 

To  the  same  region  of  speculation  belongs  all  that  can  be  said  re- 
specting the  distinction  which  the  G^erman  metaphysicians  and  their 
French  and  English  followers,  (among  whom  Mr.  Whewell  is  one  of 
the  most  distinguished,)  so  elaborately  draw  between  the  acte  of  the 
mind  and  its  merely  passive  states ;  between  what  it  receives  from^ 
and  what  it  gives  to,  the  crude  materials  of  its  experience.  I  am  aware 
that  with  reference  to  the  view  which  those  writers  take  of  the  primary 
elements  of  thought  and  knowledge,  this  distinction  is  fundamental 
But  for  our  purpose,  which  is  to  examine  not  the  original  groundwork 
of  our  knowledge,  but  how  we  come  by  that  portion  of  it  which  is  not 
original ;  the  difference  between  active  and  passive  states  of  mind  is  of 
secondary  importance.  For  us,  they  all  are  states  of  mind,  they  all 
are  feelings;  by  which,  let  it  be  said  once  more,  I  mean  to  imply 
nothing  of  passivity,  but  simply  that  they  are  psychological  facts,  facts 
which  take  place  in  thp  mind,  and  to  be  carefully  disting^uished  from 
the  external  or  physical  facts  with  which  they  may  be  connected,  either 
as  effects  or  as  causes. 

§  5.  Among  active  states  of  mind,  there  is,  however,  one  species 
which  merits  particular  attention,  because  it  forms  a  principal  part  Oa 
the  connotation  of  some  important  classes  of  names.  I  mean  volitions, 
or  acts  of  the  will.  When  we  speak  of  sentient  beings  by  relative 
names,  a  large  portion  of  the  connotation  of  the  name  usually  consists 
of  the  actions  ofthose  beings ;  actions  past,  present,  and  possible  or  pro- 
bable future.  Take,  for  instance,  the  wonis  Sipvereign  and  Subject 
What  meaning  do  these  words  convey,  but  that  of  innumerable  action^ 
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Ame  or  to  be  done  by  the  sovereign  and  the  subjects,  to  or  in  regard 
to  one  another  reciprocally  1  So  with  the  words  physician  and  patient, 
leader  and  follower,  master  and  servant.  In  many  cases  the  words 
also  connote  actions  which  would  be  done  under  certain  contingencies 
by  persons  other  than  those  denoted:  as  the  words  mortgagor  and 
mortgagee,  obligor  and  obligee,  and  many  other  words  expressive  of 
legal  relation,  which  connote  what  a  court  of  justice  would  do  to 
enforce  the  legal  obligation  if  not  fulfilled.  There  are  also  words 
which  connote  actions  previously  done  by  persons  other  than  those 
denoted  either  by  the  name  itself  or  by  its  correlative ;  as  the  word 
brother.  From  ^ese  instances,  it  may  be  seen  how  large  a  portion  of 
the  connotation  of  names  consists  of  actions.  Now,  what  is  an  action  ? 
Not  one  thing,  but  a  series  of  two  things :  the  state  of  mind  called  a 
volition,  followed  by  an  effect.  The  volition,  or  intention  to  produce 
the  effect,  is  one  thing ;  the  effect  produced  in  consequence  of  the 
intention  is  another. thing;  the  two  together  constitute  die  action.  I 
form  the  purpose  of  instantly  moving  my  arm ;  that  is  a  state  of  my 
mind ;  my  arm  (not  being  tie^  nor  pi^ytic)  moves  in  obedience  to  my 
purpose ;  that  is  a  physical  &ct,  consequent  upon  a  state  of  mind. 
The  intention,  when  followed  by  the  fact,  or,  (if  we  prefer  the  expres- 
ffion,)  the  fact  when  preceded  and  caused  by  the  intention,  is  called  the 
action  of  moving  my  arm. 

§  6.  Of  the  fint  leading  division  of  nameable  things,  viz..  Feelings 
or  States  of  Consciousness,  we  began  by  recognizing  three  sub-divi- 
sions :  Sensations,  Thoughts,  and  Emotions.  The  first  two  of  these 
we  have  illustrated  at  considerable  length;  the  third.  Emotions,  not 
being  perplexed  by  similar  ambiguities,  does,  not  require  similar  exem- 
plification. And,  finally,  we  have  found  it  necessary  to  add  to  these 
three  a  fourth  species,  commonly  known'by  the  name  Volitions.  With- 
out seeking  to  prejudge  the  metaphysical  question  whether  any  mental 
state  or  phenomenon  can  be  found  which  is  not  included  in  one  or 
other  of  these  four  species,  it  appears  to  me  that  the  amount  of  illus- 
tration bestowed  upon  these  may,  so  far  as  we  are  concerned,  suffice 
fiir  the  whole  genus.  We  shall,  therefore,  proceed  to  the  two  remain- 
ing classes  of  nameable  things ;  all  things  which  are  external  to  the 
nund  being  considered  as  belonging  either  to  the  class  of  Substances 
or  to  that  of  Attributes. 

II.  Substances. 

Logicians  have  endeavored  to  define  Substance  and  Attribute; 
but  their  definitions  axe  not  so  much  attempts  to  draw  a  distinction 
between  the  things  themselves,  as  instructions  what  difference  it  is 
costomary  to  make  in  the  grammatical  structure  of  the  sentence, 
according  as  you  are  speaking  of  substances  or  of  attributes.  Such 
definitions  are  rather  lessons  of  English,  or  of  Greek,  Ladn,  or  Grer- 
man,  than  of  mental  philosophy.  An  attribute,  say  the  school  logi- 
cians, must  be  the  .attribute  o/*  something :  color,  for  example,  musl:  be 
the  color  0/* something ;  goodness  must  be  the  goodness  ^something : 
and  if  this  something  should  cease  to  exist,  or  should  cease  to  be  con- 
nected with  the  attribute,  the  existence  of  the  attribute  would  be  at 
an  end.    A  substance,  on  the  contrary,  is  self-existent;  in  spoakina 
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about  it,  we  need  not  put  Rafter  its  name.  A  slone  ia  not  the  atone 
^anything ;  the  moon  la  not  the  moon  o^ anything,  but  simply  the  moon. 
Unless,  indeed,  the  name  which  we  choose  to  give  to  the  aubstaace 
be  a  relative  name ;  .if  so,  it  must  be  followed  either  by  of^  or  by  some 
"other  particle,  implying,  as  that  preposition  does,  a  reference  to  some- 
thing else  :  but  then  the  other  characteristic  peculiarity  of  an  attribute 
would  fail ;  the  something  might  be  destroyed,  and  the  substance  might 
still  subsist.  Thus,  a  father  must  be  the  father  of  something,  and  so 
far  resembles  an  attribute,  in  being  referred  to  something  besides  him> 
self:  if  there  Were  no  child,  there  would  be  no  father :  but  this,  when 
we  look  into  the  matter,  only  means  that  we  should  not  call  him  father. 
The  man  called  father  might  still  exist,  though  the  child  were  annihi- 
lated ;  and  there  would  be  no  contradiction  in  supposing  him  to  exist, 
although  the  whole  universe  except  himself  were  destroyed.  Bui 
destroy  all  white  stibstances,  and  where  would  be  the  attribute  white- 
ness 1     Whiteness,  without  any  white  thing,  is  a  contradiction  in  tezms. 

This  is  the  nearest  approach  to  a  solution  of  the  difficulQr,  that  wiU 
be  found  in  the  common  treatises  on  logic.  It  wi)l  scarcely  be  thought 
to  be  a  satisfactory  one.  If  an  attribute  is  distinguished  from  a  sub- 
stance by  being  the  attribute  of  something,  it  seems  highly  necessary 
to  understand  what  is  meant  by  of:  a  particle  which  needs  explanation 
too  much  itself  to  be  placed  in  front  of  the  explanation  of  anything 
else.  And  as  for  the  self-existence  of  substances,  it  is  very  true  that  a 
substance  may  be  conceived  to  exist  without  any  other  substance,  but 
so  also  may  an  attribute  without  any  other  attribute:  and  we  can  no 
more  imagine  a  substance  without  attributes  than  we  can  imagine 
attributes  without  a  substance. 

Metaphysicians,  however,  have  probed  the  question  deeper,  and  given 
an  aocount  of  Substance  considerably  more  satis&ctory  than  this.  Sub» 
stances  are  usually  distinguished  as  Bodies  or  Minds.  Of  each  of  these, 
philosopheirs  have  at  length  provided  us  with  a  definition  which  seema 
unexceptionable. 

§  7.  A  Body,  according  to  the  received  doctrine  of  modem.metapby^ 
aicians,  may  be  defined,  the  external  cause  to  which  we  ascribe  our 
sensations.  When  I  see  and  touch  a  piece  of  gold,  I  am  conscious  of 
a  sensation  of  yellow  color,  and  sensations  of  hardness  and  weight; 
and  by  varying  the  mode  of  handling,  I  may  add  to  these  sensations 
many  others  completely  distinct  from  them.  The  sensations  are  all  oi 
which  I  am  directly  conscious ;  but  I  consider  them  as  produced  by 
sometiiing  not  only  existing  independentiy  of  my  will,  but  external  to 
my  bodily  organs  and  to  my  mind.  Tbia  external  something  I  call  a 
Body. 

It  may  be  asked,  how  come  we  to  ascribe  our  sensations  to  any 
external  cause  1  and  is  tiiere  sufficient  ground  for  so  ascribing  themi 
It  is  known,  that  there  are  metaphysicians  who  have  raised  a  contro- 
versy on  the  point ;  maintaining  the  paradox,  that  we  are  not  warranted 
in  referring  our  sensations  to  a  cause,  such  as  we  understand  by  the 
word  Body,  or  to  any  cause  whatever,  unless,  indeed,  tiie  First  Cause 
Though  we  have  no  eoneem  here  with  this  Controversy,  nor  with  the 
metaphysical  niceties  on  which  it  turns,  one  of  the  best  ways  of  showing 
what  is  meant  by  Substance  is,  to  consider  what  position  it  is  necessaij 
to  take  up,  in  order  to  maintain  its  existence  against  opponents. 
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It  is  certain,  then,  that  a  part  of  our  notion  of  a  body  consists  of  th«9 
ftotion  of  a  number  of  sensations  of  our  own,  or  of  other  sentient  beings, 
habitually  occurring  simultaneously.  My  conception  of  the  table  at 
which  I  am  writing  is  compounded  of  its  visible  lorm  and  size,  which 
are  complex  sensations  of  sight;  its  tangible  form  and  size,  which  are* 
complex  sensations  of  our  organ  of  touch  and  of  our  muscles ;  its 
weight,  which  is  alSo  a  sensation  of  touch  and  of  the  muscles ;  its  color, 
which  is  a  sensation  of  sight ;  its  hardness,  which  is  a  sensation  of  the 
muscles ;  its  composition,  which  is  another  word  for  all  the  varieties  of 
sensation  which  we  receive  under  various  circumstances  from  the  wood 
of  which  it  is  made ;  and  so  forth.  All  or  most  of  these  various  sensa- 
tions frequently  are,  and,  as  we  learn  by  experience,  always  might  be, 
experienced  simultaneously,  or  in  many  different  orders  of  succession, 
at  our  own  choice :  and  hence,  the  thought  of  any  one  of  them  makes 
us  think  of  the  others,  and  the  whole  become  mentally  amalgamated  into 
one  mixed  state  of  consciousneas,  which,  in  the  language  of  the  school' 
of  Locke  and  Hartley,  is  termed  a  Complex  Idea. 

Now  there  are  philosophers  who  have  aigued  as  follows : — if  we 
take  an  orange,  and  conceive  it  to  be  divested  of  its  natural  color 
without  acquiring  any  new  one ;  to  lose  its  softness  without  becoming 
hard,  its  roimdness  without  becoming  square  or  pentagonal,  or  of  any 
other  regular  or  irregpilar  figure  whatever ;  to  be  deprived  of  size,  of 
weight,  of  taste,  of  smell  $  to  lose  all  its  mechanical  and  all  its  chemical 
properties,  and  acquire  no  new  ones ;  to  become,  in  short,  invisible^ 
mtangible,  and  imperceptible  not  only  by  all  our  senses,  but  by  the 
senses  of  all  other  sentient  beings,  real  or  possible ;  nothing,  say  these 
philosophers,  would  remain.  For  of  what  nature,  they  ask,  could  be 
the  residuum  ]  and  by  what  token  could  it  manifest  its  presence  ?  To 
the  unreflecting  its  existence  seems  to  rest  on  the  evidence  of  the 
semaes.  But  to  the  senses  nothing  is  apparent  except  the'  sensations. 
We  know,  indeed,  that  these  sensations  are  bound  together  by  some 
law;  they  do  not  come  together  at  random,  but  according  to  a  systematic 
order,  which  is  part  of  me  order  established  in  the  universe.  When 
we  experience  one  of  these  sensations,  we  usually  experience  the  others 
also,  or  know  that  we  have  it  in  our  power  to  experience  them.  But 
a  fixed  law  of  connexion,  making  the  sensations  occur  togedier,  does 
not,  say  these  philosophers,  necessarily  require  what  is  called  a  sub' 
HrtUum  to  support  them.  The  conception  of  a  substratum  is  but  one 
of  many  possible  forms  in  which  that  connexion  presents  itself  to  our 
imagination ;  a  mode  of,  as  it  were,  realizing  the  idea.  If  there  be 
such  a  substratum,  suppose  it  this  instant  annihilated  by  the  fiat  of 
Omnipotence,  and  let  the  sensations  continue  to  occur  in  the  same 
order,  and  how  would  the  substratum  be  missed  1  By  what  signs 
should  we  be  able  to  discover  that  its  existence  had  terminated  1  should 
we  not  have  as  much  reason  to  believe  that  it  still  existed,  as  we  now 
have  ?  and  if  we  should  not  then  be  warranted  in  believing  it,  how 
can  we  be  so  nowt  A  body,  therefore,  according  to  these  meta- 
physicians, is  not  anything  intrinsically  different  from  the  sensations 
winch  the  body  is  said  to  produce  in  us ;  it  is,  in  short,  a  set  of  sensa- 
tions joined  together  according  to  a  fixed  law. 

These  ingenious  speculations  have  at  no  time  in  the  histoiy  of  phi- 
tosophy  made  many  proselytes ;  but  the  controversies  to  winch  Uiey 
nave  given  nse,  and  tne  doctrines  which  have  been  developed  in  the 
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attempt  to  find  a  conclusiye  answer  to  them,  have  been  fruitful  of  im- 
portant consequences  to  the  Science  of  Mind.  The  sensations  (it  was 
answered)  which  we  are  conscious  of,  and  which  we  receive  not  at 
random,  but  joined  together  in  a  certain  uniform  manner,  implj  not 
only  a  law  or  laws  of  connexion,  but  a  cause  external  to  our  mind, 
which  cause,  by  its  own  laws,  determines  the  laws  according  to  which 
the  sensations  are  connected  and  experienced.  The  schoolmen  used 
to  call  this  external  cause  by  the  pame  we  have  already  enrployed,  a 
substratum  ;  and  its  attributes  (as  ihey  expressed  themselves )  inhered, 
literally  stuck,  in  it  To  this  substratum  the  name  Matter  is  usuallj 
given  in  philosophical  discussions.  It  was  soon,  however,  acknowl- 
edged by  all  who  reflected  on  the  subject,  that  the  existence  of  matter 
could  not  be  proved  by  extrinsic  evidence.  The  answer,  therefore, 
now  usually  made  to  Berkeley  and  his  followers  is,  that  the  belief  Ib 
intuitive ;  that  mankind,  in  all  ages,  have  felt  themselves  compelled,  by 
a  necessity  of  their  nature,  to  refer  their  sensations  to.  an  external 
cause :  that  even  those  who  deny  it  in  theory,  yield  to  the  necessity  in 
practice,  and  both  in  speteh,  thought,  and  feeling,  do,  equally  with  the 
vulgar,  acknowledge  their  sensations  to  be  the  effects  of  something  ex- 
ternal to  them :  tins  knowledge,  therefore,  is  as  evidently  intuitive  as 
our  knowledge  of  our  sensations  themselves  is  intuitive.  And  here 
the  question  merges  in  the  fundamental  problem  of  transcendental 
metaphysics ;  to  which  science  we  leave  it. 

-  But  although  the  extreme  doctrine  of  the  Idealist  metaphysicians, 
tiiat  objects  are  nothing  but  our  sensations  and  the  laws  which  connect 
them,  has  appeared  to  few  subsequent  thinkers  to  be  worthy  of  assent ; 
the  only  pomt  of  much  real  importance  is  one  upon  which  those  meta- 
physicians are  now  very  generally  considered  to  have  made  out  their 
case :  viz.,  that  all  toe  know  of  objects  is  the  sensations  which  they  give 
us,  and  the  order  of  the  occurrence  of  those  sensations.  Kant  himself 
on  this  point,  is  as  explicit  as  Berkeley  or  Locke.  However  firmly 
convinced  that  there  exists  an  universe  of  "  Things  in  themselves," 
totally  distinct  £rom  the  universe  of  phenomena,  or  of  things  as  they 
appear  to  our  senses ;  and  even  when  bringing  into  use  the  technics^ 
expression  {Ntmmenan)  to  denote  what  the  thing  is  in  itself,  as  con- 
trasted With  the  representation  of  it  in  our  minds ;  he  allows  that  this 
representation  (the  matter  of  which,  he  says,  consists  of  our  sensations^ 
though  the  form  is  given  by  the  laws  of  the  mind  itself)  is  all  we  know 
of  the  object,  and  that  the  real  nature  of  the  Thing  is,  and  by  the  con- 
stitution of  our  faculties. ever  must  remain,  at  least  in  this  sublunary 
existence,  an  impenetrable  mystery  to  us.*     There  is  not  the  slightest 

*  I  have  much  pleasure  in  quoting  a  passage  in  which  this  doctrine  is  laid  down  in  the 
clearest  and  strongest  terms  by  M.  Cousm,  the  most  distinguished  living  teacher  of  Gennaa 
philosophy  out  of  Germany,  whose  authoiitv  on  this  side  of  the  question  is  the  more  Tain- 
able,  as  his  philosophical  views  are  generally  those  of  the  post-Kantian  movement,  repre- 
sented by  Schelling  and  Hegel,  whose  tendeqpies  are  much  more  objective  and  ontological 
than  those  of  their  master,  Kant 

**  Nous  Savons  qu*il  eziste  quelque  chose  hors  de  nous,  parceque  nous  ne  pouvons  ezpli- 

Suer  nos  perceptions  sans  les  rattacher  k  des  causes  distinctes  de  nous-m^mes ;  nous  savons 
e  plus  que  ces  causes,  dont  nous  ne  connaissons  pas  d'ailleurs  Tessence,  produisent  les 
effets  les  plus  variables,  les  jplus  divers,  et  mime  les  plus  eontraires,  selon  qu'elles  rencoo 
trent  telle  nature  on  telle  disposition  du  sujet.  Mais  savons-nous  quelque  chose  de  plus? 
et  m6me,  vu  le  caractdre  indetermin6  des  causes  que  nous  concevons  dans  les  coips,  y  a-t-B 
quelque  chose  de  plus  k  savoir  ?    Y  a-t-il  lieu  de  nous  enqu^iir  si  nous  percevons  les  choses 

lef  les  qu*eUes  sont  ?    Non  ^videmmeat Je  ne  dis  pas  que  le  probleme  est  insoluble,  js 

dk  9ti*tl  eat  abnarde  et  er^erme  tme  contradistwn.    Nous  ne  savons  pas  ee  que  ces  causes  s<nU  sh 
4Us-mhnes,  et  la  rail  on  nous  defend  de  chert  her  i  le  connaitre :  mais  il  est  bien  Evident  k 
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reason  for  believing  that  what  we  call  the  sensible  qualities  of  the  ob 
ject  are  a  type  of  anything  inherent  in  itself,  or  bear  any  affinity  to  its 
own  nature.  A  cause  does  not,  as  such,  resemble  its  effects ;  an  east 
wind  IB  not  Hke  the  feeling  of  cold,  nor  is  heat  lik^i^e  steam  of  boiling 
water :  why  then  should  matter  resemble  our  sensations  ?  Why  shotdd 
the  inmost  nature  of  fire  or  water  resemble  the  impressions  made  by 
these  objects  upon  our  senses  1*  And  if  not  on  the  principle  of  resem- 
blance, on  what  other  principle  can  the  manner  in  which  objects  affect 
us  through  our  senses  afford  us  any  insight  into  the  inh^ent  nature  of 
those  objects  ?  It  may  therefore  safely  be  laid  down  as  a  truth  1)oth 
obvious  m  itself,  and  admitted  by  all  whom  it  is  at  present  necessary 
to  take  into  consideration,  that,  of  the  outward  world,  we  know  and 
can  know  absolutely  nothing,  except  the  sensations  which  we  ex- 
perience from  it.  Those,  however,  who  still  look  upon  Ontology  as 
a  possible  science,  and  diink,  not  only  that  bodies  have  an  essen- 
tial constitution  of  liieir  own,  lying  deeper  than  our  perceptions,  but 
that  this  essence  or  nature  is  not  altogether  inaccessible  to  human  in- 
vestigation, cannot  expect  to  find  their  refutation  here.  The  question 
depends  upon  the  nature  and  laws  of  Intuitive  Knowledge,  and  is  not 
within  the  province  of  logic. 

§  8.  Body  having  now  been  defined  the  external  cause,  and  (accord- 
ing to  the  more  reasonable  opinion)  the  hidden  external  cause,  to  which 
we  refer  our  sensations;  it  remains  to  firame  a  definition  of  Mind« 
Nor,  afler  the  preceding  observations,  will  this  be  difficult.  For,  as 
our  conception  of  a  bodv  is  that  of  an  unl^nown  exciting  cause  of 
sensations,  so  our  conception  of  a  mind  is  that  of  an  unknown  recipient, 
or  percipient,  of  them ;  and  not  of  them  alone,  but  of  aU  our  other 
feehngs.  As  body  is  the  mysterious  something  which  excites  the 
mind  to  feel,  so  mind  is*  the  myterious  something  which  feels,  and 

priori,  qu*  elUs  ne  mat  pat  en  dUt-mhwu  ee-qu^eUa  aoni  par  rapport  h  wmM,  puiaque  la  presence 
da  sajet  modifie  D6ce88aiiemeiit  leuir  action.  Sopprimes  tout  sujet  sentant,  il  est  certain 
qoe  ees  causes  agiraient  encore  pniaqu'elles  continoeraient  d'exister ;  maia  ellea  agiraient 
antremeDt ;  elles  aeraient  encore  des  quality  et  des  propri6C6s,  maia  qui  ne  reaembieraient 
4  rien  de  ce  que  nous  connaiaaona.  Le  feu  ne  manifeaterait  plua  aucune  des  propri^t^  que 
noua  lui  connaiaona :  que  aerait-il  7  C'e^ce  que  noua  ne  aaurona  jamaia.  Ctat  d^aiUeurs 
peut-hre  vn  probXeme  qui  ne  ripugM  pat  teuUment  ^  la  nature  de  natre  esprit,  mate  ik  Peeeence 
mime  dee  ehoeee.  Quand  ni6me  en  effet<on  aappriroerait  par  la  penate  toua  lea  auje^  sentanta, 
il  faudrait  encore  admettre  que  nul  corpa  ne  manifeaterait  aea  propri^t^a  autrement  qu*eD 
relation  avec  un  aujet  quelconque,  et  dana  ce  caa  eee  prtfprietee  ne  eeraient  encore  one  relativee : 
en  aorte  qo'il  me  paralt  fort  reiaonnable  d'admettre  que  lea  propri6t^  d^termineea  dea  corps 
B'exiatent  paa  independamment  d'un  aujet  quelconque^  et  que  auand  on  demande  ai  iea  pro- 
pri^t^  de  la  mati^re  aont  tellea  que  noua  lea  percevona,  il  fauarait  voir  auparavant  ai  ellea 
aont  en  tant  que  d^termintea,  et  dana  quel  aena  ii  eat  Trai  de  dire  qa*eUea  aont."— Coiva 
d^Hieteire  de  la  PhUoeeohie  Morale  au  ISmtf  eiede,  Sme  loQon. 

*  An  attempt,  indeea,  has  been  made  by  Reid  and  others,  to  eatabliah  that,  although  some 
of  the  properties  we  ascribe  to  objects  exist  only  in  our  sensations,  others  exist  in  the  things 
themaelves,  being  such  as  cannot  possibly  be  copies  of  any  impression  upon  the  senses ;  and 
they  ask,  from  what  aenaation  our  notiona  of  eztenaion  and  figure  have  oeen  derived  7  The 
gaantlet  thrown  down  by  Reid  waa  taken  up  by  Brown,  who,  applying  greater  powera  on 
analysis  than  had  previously  been  applied  to  the  notiona  of  extension  and  figure,  showed 
clearlf  what  are  the  sensations  from  which  those  notions  are  deriTed,  vix.,  sensations  of 
loudi,  combined  with  senaationa  of  a  claaa  previoualy  too  little  adverted  to  by  metapbyai- 
cians,  those  which  have  their  seat  in  our  muscular  frame.    Whoever  wishes  to  be  more 

Srticularly  acquainted  with  this  admirable  specimen  of  metaphysical  analysia  may  conault 
B  first  volume  of  Brown's  Itecturee,  or  MilPa  Analyeie  ^theMtnd. 
On  thia  aubject  alao,  the  authority  of  M.  Couain  may  be  quoted  in  favor  of  conclusions  re- 
jected by  some  of  the  most  eminent  thinkers  of  the  school  to  which  he  belongs.  M.  Couain 
nco|^izea,  in  oppoeition  to  Reid,  the  eaaential  euhjeetmijf  of  our  conceptiona  of  the  prirosry 
qnahtiea  of  mattei,  aa  extenaion,  aolidity,  &c.,  equally  with  those  of  color,  heat,  and  tlis 
remainder  of  what  are  called  secondary  qualities. — Cour«.  ul  mpro,  9me  le^o^ 
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Jiinks.  "  It  is  unnecessary  to  give  in  the  case  of  mind,  as  we  gave  in 
the  case  of  matter,  a  particular  statement  of  the  skeptical  system  by 
which  its  existence  as  a  Thing  in  itself,  distinct  from  tne  series  of  what 
are  denominated  itMtates,  is  called  in  question.  But  it  is  necessary 
to  remark,  that  on  tne  inmost  nature  of  the  thinking  principle,  as  weU 
as  on  the  inmost  nature  of  matter,  we  are,  and  with  our  human  &cul- 
tios  must  always  semain,  entirely  in  the  dark.  All  which  we  are 
aware  of,  even  in  our  own  minds,  is  (in  the  words  of  Mr.  Mill)  a  cer- 
tain ''  tliread  of  consciousness;"  a  series  of  feelings,  that  is,  of  sensa- 
tions, thoughts,  emotions,  and  volitions,  more  or  less  ntimerous  and 
complicated.  There  is  a  something  I  call  Myself,  or,  by  another  form 
of  expression,  my  mind,  which  I  consider  as  distinct  from  these  sensa- 
tions, thoughts,  &c.;  a  something  which  I  conceive  to  be  not  the 
thoughts,  but  the  being  that  has  the  thoughts,  and  which  I  can  conceive 
as  existing  for  ever  in  a  state  of  quiesence,  without  any  thoughts  at  alL 
But  what  this  beiuff  is,  although  it  is  myself^  I  have  no  knowledge, 
further  than  the  series  of  its  states  of  consciousness.  As  bodies  mani- 
fest themselves  to  me  only  through  the  sensations  of  which  I  regard 
them  as  the  causes,  so  the  thinking  principle,  or  mind,  in  my  own 
nature,  makes  itself  known  to  me  only  by  the  leelings  of  which  it  is  con- 
scious. I  know  nothine  about  mysdf,  save  my  capacities  of  feeling  or 
being  conscious  (includmg,  of  course,  thinking  and  willing)  :  and  were 
I  to  learn  anything  new  concerning^  myself,  I  cannot  with  my  present 
feculties  conceive  this  new  information  to  be  anything  else,  than  that  I 
have  some  additional  capacities,  before  unknown  to  me,  of  feeling, 
thinking,  or  willing. 

Thus,  then,  as  body  is  the  unsentient  cause  to  which  we  are  nat- 
urally prompted  to  refer  a  certaiti  portion  of  our  feelings,  so  mind  may 
be  described  as  die  sentient  subfed  (in  the  German  sense  of  the  term) 
of  all  feelings ;  that  which  has  or  feels  th^m.  But  of  the  nature  of 
either  body  or  mind,  further  than  the  feelings  which  the  former  excites, 
and  which  the  latter  experiences,  we  do  not,  according  to  the  best 
existing  doctrine,  know  anything ;  and  if  anything,  loric  has  nothing 
to  do  with  it,  or  with  the  manner  in  which  the  knowledge  is  acquired. 
With  this  result  we  may  conclude  thi^  portion  of  our  subject,  and  pass 
iO  the  third  and  only  remaining  class  or  division  of  Nameable  Things. 

III.  Attributes  :  and,  first.  Qualities. 

§  9.  From  what  has  already  been  said  of  Substance,  what  is  to  be 
said  of  Attribute^^is  easily  deducible.  For  if  we  know  not,  and  cannot 
know,  anything  of  bodies  but  the  sensations  which  they  excite  in  us  or 
others,  those  sensations  must  be  all  that  we  can,  at  bottom,  mean  by  their 
attributes ;  and  the  distinction  which  we  verbally  make  between  the 
properties  of  things  and  the  sensations  we  receive  from  them,  must 
originate  in  the  convenience  of  discourse  rather  than  in  the  nature  of 
what  is  denoted  by  the  terms. 

Attributes  are  usually  distributed  under  the  three  heads  of  Quality, 
Quantity,  and  Relation.  We  shall  coma  to  the  two  latter  presently : 
m  the  first  place  we  shall  confine  ourselves  to  the  former. 

Let  us  take,  then,  as  our  example,  one  of  what  are  termed  the  sen- 
sible qualities  of  objects,  and  let  that  example  be  whiteness.  When 
we  ascribe  whiteness  to  any  substance,  as,  for  instance,  snow ;  when 
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¥re  say  that  snow  has  the  quality  whiteness,  what  do  we  really  assert  1 
Simply,  that  when  snow  is  present  to  our  organs,  we  have  a  particular 
sensation,  which  we  are  accustomed  to  call  the  sensation  of  white.  But 
how  do  I  know  that  snow  is  present  ]  Obviously  by  the  sensations 
which  I  derive  from  it,  and  not  otherwise.  I  infer  tibat  the  object  is 
present,  because  it  gives  me  a  certain  assemblage  or  series  of  sensa*- 
tions.  And  when  I  ascribe  to  it  the  attribute  whiteness,  my  meaning 
is  only,  that,  of  the  sensations  composing  this  group  or  series,  that 
which  I  call  the  sensation  of  white  color  is  one. 

This  is  one  view  which  may  be  taken  of  the  subject.  But. there  is 
also  another,  and  a  different  view.  It  may  be  said,  that  it  is  true  we 
know  nothing  of  sensible  objects,  except  the  sensations  they  excite  in 
us ;  that  the  fact  of  our  receiving  from  snow  the  particular  sensation 
which  is  called  the  sensation  of  white,  is  the  ground  on  which  we  as* 
cribe  to  that  substance  the  quality  whiteness ;  the  sole  proof  of  its  pos« 
sessing  that-  quality.  But  because  one  thing  may  be  the  sole  evidence 
of  the  existence  of  another  thing,  it  does  not  follow  that  the  two  are 
one  and  the  same.  The  attribute  whiteness  (it  may  be  said)  is  not 
the  fact  of  our  receiving  the  sensation,  but  something  in  the  object  it- 
self; a  paioer  inherent  m  it ;  something  in  virtue  of  which  the  object 
produces  the  sensation.  And  when  we  affirm  that  snow  possesses  the 
attribute  whiteness,  we  do  not  merely  assert  that  the  presence  of  snow 
produces  in  us  that  sensation,  but  that  it  does  so  through,  and  by  rea* 
son  of,  that  power  or  quality. 

For  the  puxposes  of  logic  it  is  not  of  material  importance  which  of 
these  views  we  adopt.  The  full  discussion  of  the  subject  belongs  to 
the  department  of  inquiry  so  oflen  alluded  to  under  the  name  of  the 
higher  metaphysics  ;  but  it  may  be  said  here,  that  for  the  doctrine  of 
the  existence  of  a  peculiar  species  of  entities  called  qualities,  I  can  see 
no  foundsuion  except  in  a  tendency  of  the  human  mind  which  is  the 
cause  of  many  delusions.  I  mean,  the  disposition,  wherever  we  meet 
with  two  names  which  are  not  precisely  synonymous,  to  suppose  that 
they  must  be  the  names  of  two  different  things ;  whereas  m  reality 
they  may  be  names  of  the  same  thing  viewed  in  two  different  lights, 
which  is  as  much  as  to  say  under  different  suppositions  as  to  surround- 
ing circumstances.  Because  quality  and  sensation  cannot  be  put  in^ 
discriminately  one  for  the  other,  it  is  supposed  that  they  cannot  both 
signify  the  same  thing,  namely,  the  impression  or  feeling  with  which 
we  are  affected  through  our  senses  by  the  presence  of  an  object :  al- 
though there  is  at  least  no  absurdity  in  supposing  that  this  identical 
impression  or  feeling  may  be  called  a  sensation  when  considered 
merely  in  itself,  and  a  quality  when  regarded  as  emanating  from  any 
one  of  the  numerous  objects,  the  presence  of  which  to  our  organs  ex- 
cites in  our  minds  that  among  various  other  sensations  or  feelings. 
And  if  this  be  admissible'as  a  supposition,  it  rests  with  those  who  con« 
tend  £br  an  entity  ^er  se  called  a  quality,  to  show  that  their  opinion  is 
preferable,  or  is  anything  in  fact  but  a  lingering  remnant  of  me  scho* 
lastic  doctrine  of  occult  causes ;  the  very  absurdity  which  Molidre  bo 
happily  ridiculed  when  he  made  one  of  his  pedantic  physicians  account 
for  the  fact  that  "  I'opium  endormit,"  by  the  maxim  "  parcequ'il  a  une 
vertu  soporifique." 

It  is  evident  that  when  the  physician  stated  that  opium  had  "  une 
▼ertu  soporifique/'  he  did  not  account  for,  but  merely  asserted  over 
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ag^ain,  the  fact  that  it  endormit  In  like  manner,  when  we  say  that 
snow  is  white  because  it  has  the  quality  of  whiteness,  we  are  only  re- 
asserting in  more  technical  language  the  fact  that  it  excites  in  us  the 
sensation  of  white.  If  it  he  said  that  the  sensation  must  have  some 
cause,  I  answei*,  its  cause  is  the  presence  of  the  object.  When  we 
have  asserted  that  as  often  as  the  object  is  present,  and  our  organs  in 
their  normal  state,  the  sensation  takes  place,  we  have  stated  all  that 
we  know  about  the  matter.  There  is  no  need,  after  assigning  a  cer- 
I  tain  and  intelligible  cause,  to  suppose  an  occult  cause  besides,  for  the 

purpose  of  enabling  the  real  cause  to  produce  its  effect.  If  I  am 
asked,  why  does  the  presence  of  the  object  cause  this  sensation  in  me, 
I  cannot  tell :  I  can  only  say  that  such  is  my  nature,  and  the  nature 
of  the  object :  the  constitution  of  things,  the  scheme  of  the  universe, 
will  have  it  so.  And  to  this  we  must  at  last  come,  even  after  interpo- 
lating the  imaginary  entity.  Whatever  number  of  links  the  chain  of 
causes  and  effects  may  consist  of,-  how  any  one  link  produces  the  one 
which  is  next  to  it  remains  equally  inexplicable  to  us.  It  is  as  easy 
to  comprehend  that  the  object  should  produce  the  sensation  directly 
and  at  once,  as  that  it  should  produce  the  same  sensation  by  the  aid 
of  something  else  called  the  power  of  producing  it. 

But  as  the  difficulties  which  may  be  felt  in  adopting  this  view  of 
die  subject  cannot  be  removed  without  discussions  transcending  the 
bounds  of  our  science,  I  content  myself  with  a  passing  indication,  and 
shall,  for  the  purposes  of  logic,  adopt  a  language  compatible  vnth  either 
view  of  the  nature  of  qualities.    I  shall  say,— what  at  least  admits  of 
no  dispute, — that  the  quality  of  whiteness  ascribed  to  the  object  snow, 
is  grounded  upon  its  exciting  iq  us  the  sensation  of  white ;  and,  adopt- 
ing the  language  already  used  by  the  school  logicians  in  the  case  of 
<  the  kind  of  attributes  called  Relations,  I  shall  term  the  sensation  of 
white  the  foundation  of  the  quality  whiteness.     For  logical  purposes 
•      the  sensation  is  the  only  essential  part  of  what  is  meant  by  the  word ; 
the  only  part  which  we  ever  can  be  concerned  in  proving.    When 
chat  is  proved  the  quality  is  proved ;  if  an  object  excites  a  sensation^ 
it  has,  of  course,  the  power  of  exciting  it. 
* 

IV.  Relations. 

• 

§  10.  The  qualities  of  a  body,  we  have  said,  are  the  attributes 
grounded  upon  the  sensations  which  the  presence  of  that  particular 
body  to  our  organs  excites  in  our  minds.  But  when  we  ascribe  to  any 
object  the  kind  of  attribute  called  a  Relation,  the  foundation  of  the 
attribute  must  be  something  in  which  other  objects  are  concerned 
besides  itself  and  the  percipient. 

As  there  may  with  propriety  be  said  to  be  a  relation  between  any 
two  things  to  which  two  correlativ^e  names  are  or  may  be  given ;  we  ' 
may  expect  to  discover  what  constitutes  a  relation  in  general,  if  we 
enumerate  the  principal  cases  in  which  mankind  have  imposed  correl-' 
ative  names,  and  observe  what  aU  these  cases  have  in  common. 

What,  then,  is  the  character  which  is  possessed  in  common  by  states 

of  circumstances  so  heterogeneous  and  aiscordai^t  as  these :  one  thing 

like  another ;  one  thing  unlike  another ;  one  thing  near  another ;  one 

thing  far  from  Another  j  one  thing  hrfore,  ofter^  along  with  another ; 

*  one  thinfjgreatcr^  equals  less,  than  anodier ;  one  thing  the  caus0  of  an« 
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i>ther,  the  effhct  of  another;  one  person  the  master ,  servant,  child, 
parent,  husband,  wife,  sovereign,  subject,  attorney,  client,  of  another,  and 
so  oi^l 

Omitting,  for  the  present,  the  case  of  Resemblance  (a  relation  which 
requires  to  be  considered  separately),  there  seems  to  be  one  thing 
common  to  all  these  cases,  and  only  one;  that  in  each  of -them  there 
exists  or  occurs,  or  has  existed  or  occurred^  Bomejact  or  phenomenon, 
into  which  the  two  things  which  are  said  to  be  related  to  each  other, 
both  enter  as  parties  concerned.  This  fitct,  or  phenomenon,  is  what 
the  Aristotelian  logicians  called  the  Jundamenium  relationis.  Thus  in 
the  relation  of  greater  and  less  between  two  magnitudes,  the  Junda- 
mentum  relatiowis  is  the  fact  that  when  one  of  the  two  magnitudes  is 
applied  to  the  other,  it  more  than  covers  it ;  and  cannot,  by  any  new 
arrangement  ofparts,  be  entirely  brought  within  the  boundaries  of  the 
other  object.  In  the  relation  of  master  and  servant,  the  Jundamentum 
relationis  is  the  fact  that  the  one  has  imdertaken,  or  is  compelled,  to 
perform  certain  services  for  the  benefit,  and  at  the  bidding,  of  me  other. 
In  that  of  husband  and  wife,,  the  JundaTnentum  relationis  consists  of  the 
&cts  that  the  parties  are  a  man  and  a  woman,  that  they  have  promised 
certain  things  with  certain  fonnalities,  and  are  in  consequence  invested 
by  the  law  with  certain  rights,  and  subjected  to  certaia  duties.  Exam- 
ples might  be  indefinitely  multiplied,  but  it  is  already  obvious  that 
whenever  two  things  are  said  to  be  related,  there  is  some  fact,  or  series 
of  facts,  into  which  they  both  enter ;  and  that  whenever  any  two  things 
are  involved  in  some  one  fact,  or  series  of  &cts,  we  may  ascribe  to  those 
two  thines  a  mutual  relation  grounded  on  the  &ct.  Even  if  they  have 
nothing  m  common  but  what  is  common  to  all  things,  that  they  are 
membOTs  of  the  universe,  we  call  that  a  relation,  and  denominate  them 
feUow-creatures,  fisUow-beings,  or  fellow-denizens  of  the  universe.  But 
in  proportion  as  the  fact  into  which  the  two  objects  enter  as  parts  is 
of  a  more  special  and  peculiar,  or  of  a  more  complicated  nature,  so 
also  is  the  relation  grounded  upon  it.  And  there  are  as  many  con- 
;eivable- relations  as  there  are  conceivable  kinds  of  ikct  in  which  two 
inngs  can  be  jointly  concerned. 

In  the  same  manner,  therefore,  as  a  quality  is  an  attribute  grounded 
upon  the  &ct  that  a  certain  sensation  or  sensations  are  produced  in  us 
by  the  object,  so  an  attribute  grounded  upon  some  fact  mto  which  the 
object  enters  jointly  vrith  another  object,  is  a  relation  between  it  and 
that  other  object.  But  the  &ct  in  the  latter  case  consists  of  the  very 
same  kind  of  elements  as  the  &ct  in  the  former :  namely,  states  of 
consciousness.  In  the  case  last  cited,  for  example,  the  relation  of 
husband  and  wife;  the  Jundamentum  relationis  consists  entirely  of 
thoughts,  emotions,  sensations,  and  volitions  (actual  or  contingent), 
either  of  the  parties  themselves  or  of  other  parties  concerned  in  the 
same  series  of  transactions,  ai^,  for  instance,  the  intentions  which  would 
oe  formed  J;^y  a  judee  in  case  a  complaint  were  made  to  his  tribunal 
of  the  infiingement  or  any  of  the  legal  obligations  imposed  by  marriage  j 
and  the  acts  which  the  judge  would  perform  in  consequence;  acts 
being  (as  we  have  already  seen)  another  word  for  intentions  followed 
by  an  effect,  and  that  effect  (again)  being  but  another  word  f6r  sensa- 
tions, or  some  other  feelings,  occasioned  either  to  oneself  or  to  some- 
body else.  There  is  no  part  whatever  of  what  the  names  expressive 
id  the  relation  imply,  that  is  not  resolvable  into  states  of  consciousness : 


J 
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outward  objects  being,  no  doubt,  supposed  throughout  as  the  causes 
by  which  some  of  thosa  states  of  consciousness  are  excited,  and  minds 
as  the  subjects  by  which  all  of  them  are  experienced,  but  neither  the 
extem£Ll  objects  nor  the  minds  making  then:  existence  known  other- 
wise than  by  the  states  of  consciousness. 

Cases  of  relation  are  not  always  so  complicated  as  that  to  which  we 
last  alluded.  The  simplest  of  all  cases  of  relation  are  those  expressed 
by  the  words  antecedent  and  consequent,  and  by  the  word  simultane- 
ous. If  we  say,  for  instance,  that  dawn  preceded  sunrise,  the  fact  in 
which  the  two  things,  dawn  and  simrise,  were  jointly  concerned,  con- 
sisted only  of  the  two  things  themselves :  no  third  thing  entered  into 
the  fact  or  phenomenon  at  all ;  unless,  indeed,  we  choose  to  call  the 
succession  of  the  two  objects  a  third  thing ;  but  their  succession  is  not 
something  added  to  the  things  themselves ;  it  is  something  involved  in 
them.  Dawn  and  sunrise  announce  themselves  to  our  consciousness 
by  two  successive  sensations :  our  consciousness  of  the  succession  of 
these  sensations  is  not  a  third  sensation  or  feeling  added  to  them ;  we 
have  not  first  the  two  feelings,  and  then  a  feeling  of  their  succession. 
To  have  two  feelings  at  all,  implies  having  them  either  successively,  or 
else  simultaneously.  Sensations,  or  other  feehngs,  being  given,  suc- 
cession and  simultaneousness  are  the  two  conditions,  to  the  alternative 
of  which  they  are  subjected  by  the  nature  of  our  faculties ;  lAid  no  one 
has  been  able,  or  needs  expect,  to  analyze  the  matter  any  further. 

§  11.  In  a  somewhat  similar  position  are  two  other  sorts  of  relation, 
Likeness  and  Unlikeness.  I  have  two  sensations ;  we  will  suppose 
them  to  be  simple  ones ;  two  sensations  of  white,  or  one  sensation  of 
white  and  another  of  black.  I  call  the  first  two  sensations  like  ;  the  last 
two  urdike.  What  is  the  fact  or  phenomenon  constituting  i^efunda- 
tnentum  of  this  relation  1  The  two  sensations  first,  and  then  what  we 
call  a  feeling  of  resemblance,  or  a  feeling  of  want  of  resemblance.  Let 
us  confine  ourselves  to  the  former  case.  Resemblance  is  evidently  a  feel- 
ing ;  a  state  of  the  consciousness  of  the  observer.  Whether  the  feeling 
of  the  resemblance  of  the  two  colors  be  a  third  state  of  consciousness, 
which  I  have  tzfter  having  the  two  sensations  of  color,  or  whether  (like 
the  feeling  of  their  succession)  it  is  involved  in  the  sensations  them- 
selves, may  be  a  matter  of  discussion.  But  in  either  case,  these  feel- 
ings of  resemblance,  and  of  its  opposite,  dissimilarity,  are  parts  of  our 
nature ;  and  parts  so  far  firom  bemg  capable  of  analysis,  that  they  are 
pre-supposed  in  every  attempt  to  analyze  any  of  our  other  feelings. 
Likeness  and  unlikeness,  therefore,  as  well  as  antecedence,  sequence, 
and  simultaneousness,  must  stand  apart  among  relations,  as  things  9ui 
generis.  They  are  attributes  grounded  on  &cts,  that  is,  on  states  of 
consciousness,  but  on  states  which  are  peculiar,  unresolvable,  and 
inexplicable. 

But,  although  likeness  or  unlikeness  cannot  be  resolved  into  any- 
thing else,  cotnplex  cases  of  likeness  or  unlikenbss  can  be  resolved  into 
simpler  ones.  When  we  say  of  two  things  which  consist  of  parts,  that 
they  are  like  one  another,  the  likeness  of  Sie  whole  does  admit  of  analy- 
sis;  it  is  compounded  of  likenesses  between  the  various  parts  respec- 
tively. Of  how  vast  a  variety  of  resemblances  of  parts  must  that  re- 
semblance be  composed,  which  induces  us  to  say  diat  a  portrait,  or  a 
landscape,  is  like  its  original.    If  one  person  mimics  another  vnth  any 
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tucceea,  of  how  many  simple  likenesses  must  the  general  or  c<»nplex 
likeness  be  compounded :  likeness  in  a  succession  of  bodily  postures; 
likeness  in  voice,  or  in  the  accents  and  intonations  of  the  voice;  like- 
ness in  the  choice  of  words,  and  in  the  thoughts  or  sentiments  express- 
ed,  whether  by  word,  countenance,  or  gesture. 

AH  likeness  and  imlikeness  of  which  we  have  any  cognizance,  re* 
solve  themselves  into  likeness  and  unlikeness  between  states  of  our 
own,  or  some  other  mind.  When  we  say  that  one  body  is  like  another, 
(since  we  know  nothing  of  bodies  but  the  sensations  which  they  ex- 
cite,) we  mean  really  that  there  is  a  resemblance  between  the  sensa- 
tions excited  by  the  two  bodies,  or  between  some  portion  at  least  of 
these  sensations/  If  we  say  that  two  attributes  are  like  one  another, 

i since  we  know  nothing  of  attributes  except  the  sensations  or  states  of 
eeHng  on  which  they  are  grounded,)  we  mean  really  that  those  sensa- 
tions, or  states  of  feeling,  resemble  each  other.  We  may  also  say  that 
two  relations  are  alike.  The  fact  of"  resemblance  between  relations  is 
sometimes  called  analogy,  forming  one  of  the  numerous  meanings  of 
that  word.  The  relation  in  which  Priam  stood  to  Hector,  namely,  that 
of  father  and  son,  resembles  the  relation  in  which  Philip  stood  to  Alex- 
ander ;  resembles  it  so  closely  that  they  are  called  the  same  relation. 
The  relation  in  which  Cromwell  stood  to  England  resembles  the  rela- 
tion in  whUh  Napoleon  stood  to  France,  though  not  so  closely  as  to  be 
called  the  same  relation.  The  meaning  in  both  these  instances  must 
be,  that  a  resemblance  existed  between  the  facts  which  constituted  the 
Jkndamentum  rdationis. 

This  resemblance  may  exist  in  all  conpeivable  gradations,  from 
perfect  undistinguishableness  to  something  very  slight  indeed.  When 
we  say,  that  a  thought  suggested  to  the  mmd  of  a  person  of  genius  is 
like  a  seed  cast  into  the  ground,  because  the  former  produces  a  multi- 
tude of  other  thoughts,*  and  the  latter  a  multitude  of  other  seeds,  this  is 
saying  that  between  the  relation  of  an  inventive  mind  to  a  thought 
contained  in  it,  and  the  relation  of  a  fertile  soil  to  a  seed  contained  in 
it,  there  ejusts  a  resemblance :  the  real  i*esemblance  bmng  in  the  two 
Jundamenta  rdatianis,  in  each  of  which  there  occurs  a  germ,  producine 
by  its  development  a  multitude  of  other  things  similar  to  itself.  Ana 
as,  whenever  two  objects  are  jointly  concerned  in  a  phenomenon,  this 
constitutes  a  relation  between  those  objects ;  so,  if  we  suppose  a  second 
pair  of  objects  concerned  in  a  second  phenomenon,  the  slightest  resem- 
blance between  the  two  phenomena  is  sufficient  to  admit  of  its  being 
said  that  the  two  relations  resemble ;  provided,  of  course,  the  points 
of  resemblance  are  found  in  those  portions  of  the  two  phenomena 
respectively  which  are  connoted  by  the  relative  names. 

While  speaking  of  resemblance,  it  is  necessary  to  take  notice  of  an 
ambiguity  of  language,  against  which  scarcely  any  one  is  sufficiently 
on  his  guard.  Besemblance,  when  it  exists  in  the  highest  degree  of 
all,  amounting  to  undistinguishableness,  is  often  called  identity,  and 
the  two  similar  things  are  said  to  be  the  same.  I  say  often,  not  always ; 
for  we  do  not  say  that  two  visible  objects,  two  persons  for  instance, 
are  the  same,  because  they  are  so  much  alike  that  one  might  be  mis- 
taken for  the  other :  but  we  constantly  use  this  mode  of  expression 
when  speaking  of  feelings ;  as  when  I  say  that  the  sight  of  any  object 
gives  me  the  same  sensation  or  emotion  to-day  that  it  did  yesterday,  or 
the  same  which  it  gives  to  some  other  person.     This  is  evidently  an 
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Incorrect  application  of  the  word  same;  for  the  feeling  which  1  had 
yesterday  is  gone,  never  to  return ;  what  I  have  to-day  is  another  feel- 
ing, exactly  like  the  former  perhaps,  but  distinct  from  it;  and  it  is 
evident  that  two  different  persons  cannot  be  experiencing  the  same 
feeling,  in  the  sense  in  which  we  say  that  they  are  both  sitting  at  the 
same  table.  By  a  similar  ambiguity  we  say,  that  two  persons  are  ill 
of  the  same  disease ;  that  two  people  hold  the  same  office ;  not  in  the 
sense  in  which  we  say  that  they  are  engaged  in  the  same  adventure, 
or  sailing  in  the  same  ship,  but  in  the  sense  that  they  fill  offices  exactly 
similar,  though,  perhaps,  m  distant  places.  Grreat  confusion  of  ideas 
b  ofben  produced,  and  many  fallacies  engendered,  in  otherwise  enlight- 
ened understandings,  by  not  being  suifficiendy  alive  to  the  fact  (in 
itself  not  always  to  be  avoided),  that  they  use  the  same  name  to  express 
ideas  so  different  as  those  of  identity  and  undistinguishable  resemblance. 
Among  modem  writers,  Archbishop  Whately  stands  almost  alone  in 
having  drawn  attention  to  this  distinction,  and  to  the  ambiguity  con 
nected  with  it.* 

Several  relations,  generally  called  by  other  names,  are  really  cases 
of  resemblance.  As  for  example,  equality ;  which  is  but  another  word 
for  the  exact  resemblance  commonly  called  identity,  considered  as 
subsisting  between  things  in  respect  of  their  quantity.  And  this  ex- 
ample forms  a  suitable  transition  to  the  third  and  last  of  the  three  heads, 
under  which,  as  already  remarked,  Attributes  are  commonly  arranged. 

^  V.  Quantity. 

§  12.  Let  us  miagine  two  things,  between  which  there  is  no  diffisr- 
ence  (that  is,  no  dissimilarity),  except  in  quantity  alone :  for  instance, 
a  gallon  of  water,  and  more  than  a  gallon  of  water.  A  gallon  of  water, 
like  any  other  external  object,  mc^es  its  presence  known  to  us  by  a 
set  of  sensations  which  it  excites*  Ten  gallons  of  water  are  also  an 
external  object,  making  its  presence  known  to  us  in  a  similar  manner; 
and  as  we  do  not  mistake  ten  gallons  of  water  for  a  gallon  of  water, 

*  **  Same  (as  w^I  aB  *  One,* '  Identical,*  and  other  words  derived  from  them)  is  used  fre- 
quently in  a  sense  very  different  from  its  primary  one,  as  applicable  to  a  tingle  object,  being 
employed  to  denote  great  nmilarity.  When  several  objects  are  nndistinguisnably  alike,  one 
tingle  duenptian.  will  apply  equally  to  any  of  them ;  ana  thence  they  are  said  to  lie  all  of  wu 
and  the  mune  nature,  appearance,  &c.,  as,  e.  j^.,  when  we  say  *  this  house  b  built  of  the  tome 
stone  with  such  another,*  we  only  mean  that  the  stones  are  undistinguishable  in  their  qual- 


qualities.  It  is  worth  observmg,  also^  that  Same,  in  the  secondary  sense,  admits,  accord- 
mg  to  popular  usage,  of  degnea.  We  speak  of  two  thintn  being  rtearly  the  same,  but 
not  enturely ;  personal  identity  does  not  aomit  of  degrees.  Nothing,  perhaps,  has  contribu- 
ted more  to  the  error  of  Realism  than  inattention  to  this  ambiguity,  when  seveni  persons 
are  said  to  have  One  and  the  Same  opinion,  thought,  or  idoi,  men,  overlooking  the  true  simple 
statement  of  the  case,  which  is,  that  they  are  all  thinJdngaliJut  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  T%ing,  in  the  primary  sense, 
though  not  an  mdividnal,  which  ispresent  at  once  in  the  mind  of  each  of  these  persons  - 
and  thence  readily  sprung  Plato's  Theory  of  Ideas,  each  of  which  was,  according  to  him, 
one  real,  eternal  object,  existing  entire  and  complete  in  each  of  the  individual  objects  that 
are  known  by  one  name. . . .  The  Hindoos  of  the  present  day,  from  observing  the  similar 
symptoms  which  are  known  by  the  name  of  smuall-pox,  and  the  communication  of  the  like 
from  one  patient  to  another,  do  not  merely  call  it  (as  we  do)  one  disease,  but  believe  (if  we 
may  credit  the  accounts  given)  that  the  small-pox  is  a  goddess,  who  becomes  incarnate  in 
each  infected  patient.**— X«^ ;  Appendix  on  Ambiguous  Terms,  p.  296.  My  references  to 
this  work  are  always  to  the  first  edition. 
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It  IB  plain  that  the  set  of  sensations  la  more  or  less  different  in  the  two  - 
cases.  In  like  manner,  a  gallon  of  water,  and  a  gallon  of  Madeira, 
are  two  external  objects,  making  their  presence  known  by  two  sets  of 
sensations,  which  sensations  are  different  from  each  other.  la  the  first 
«ase,  howeTer,  we  say  that  the  difference  is  in  quantity ;  in  the  last 
there  is  a  difference  in  qaali^^,  while  the  quantity  of  the  water  and  of 
the  Madeira  is  the  same,  what  is  the  real  distinction  between  the 
two  cases  ?  It  is  not  the  province  of  Logic  to  analyse  it ;  nor  to  decide 
whether  it  is  susc^tible  of  analysis  or  not.  For  us  the  following  con- 
siderations are  sufficient.  It  is  evident  that  the  sensations  I  receive 
from  the  gallon  of  water,  and  those  I  receive  from  the  gallon  of 
Madeira,  are  not  the  same,  that  is,  not  precisely  alike ;  neither  are 
they  altogether  unlike :  they  are  partly  similar,  partly  dissimilar ;  and 
that  in  which  they  resemble  is  precisely  that  in  which  alone  the  eallon 
of  water  and  the  ten  gallons  do  not  resemble.  That  in  which  the 
gallon  of  water  and  the  gallon  of  wine  are  like  each  other,  and  in 
which  the  gallon  and  the  ten  eallons  of  water  are  unlike  each  other,  is 
called  their  quantity.  This  likeness  and  unlikenesB  I  do  not  pretend 
to  explain,  no  xaoro  than  any  other  kind  of  likeness  or  unlikeness. 
But  my  object  is  to  show,  that  when  we  say  of  two  things  that  they 
differ  in  quantity,  just  as  when  we  say  that  they  differ  in  quality,  the 
assertion  is  always  grounded  upon  a  difference  in  the  sensations  which 
they  excite.  Nobody,  I  presume,  will  say,  that  to  see,  or  to  lift,  or  to 
drink,  t^i  gallons  of  water,  does  not  include  in  itself' a  different  set  of 
sensations  from  those  of  seeing,  lifting,  or  drinking  one  gallon ;  or  that 
to  see  or  handle  a  foot-rule,  and  to  see  or  handle  a  yard-measure  made 
exactly  like  it,  are  the  same  sensations.  I  do  not  undertake  to  say 
what  the  difference  in  the  sensations  is.  Everybody  knows,  and 
ttubody  can  teU ;  no  more  than  any  one  could  tell  what  white  is,  to  a 
p«rbon  who  had  never  had  the  sensation.  But  the  difference,  so  far  as 
coguizable  by  our  Acuities,  lies  in  the  sensations.  Whatever  difference 
we  bay  theji^  is  in  the  things  themselves,  is,  in  this  as  in  all  other  cases, 
funded,  and  grounded  exclusively,  on  a  difference  in  the  sensations 
excited  by  them. 

VI.  Attbibutes  Conclttded. 

§  13.  Thus,  then,  all  the  Jttiibutes  of  bodies  which  are  classed  under 
Quality  or  Quantity,  are  giouuded  upon  the  sensations  which  we 
receive  from  those  bodies,  and  may  be  defined,  the  powers  which  the 
bodies  have  of  exciting  those  sensations.  And  me  same  general 
explanation  has  been  found  to  apply  to  most  of  the  attributes  usually 
classed  under  the  head  of  Relation.  They,  too,  are  grounded  upon 
some  fact  or  phenomenon  into  which  the  related  objects  enter  as  parts ; 
that  &ct  or  phenomenon  having  no  meaning  and  no  existence  to  us, 
except  the  series  of  sensations  or  other  states  of  consciousness  by 
which  it  makes  itself  known :  and  the  relation  being  simply  the  power 
or  capacity  which  the  object  possesses,  of  taking  part  along  vTith  the 
correlated  object  in  the  production  of  that  series  ot  sensations  or  states 
of  consciousness.  We  have  been  obliged,  indeed,  to  recognize  a 
somewhat  different  character  in  certain  peculiar  relations,  those  of 
succession  and  simultaneity,  of  likeness  and  unlikeness.  These,  not 
bemg  grounded  on  any  fact  or  phenomenon  distinct  from  the  related 
G 
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objects  themselves,  do  not  admit  oi  the  same  kind  of  analysis.  Bnt 
these  relations,  though  not,  like  other  relations,  grounded  upon  states 
of  consciousness,  are  themselves  states  of  consciousness :  resemblance 
is  nothing  but  our  feeling  of  resemblance ;  succession  is  nothing  but 
our  feeling  of  succession.  Or,  if  this  be  disputed,  (and  we  cannot, 
without  transgressing  the  bounds  of  our  science,  discuss  it  here,)  at 
least  our  knowledge  of  these  relations,  and  even  our  possibility  of 
knowledge,  is  confined  to  those  which  subsist  between  sensations  or 
other  states  of  consciousness :  for,  though  we  ascribe  resemblance,  or 
succession,  or  simultaneity,  to  objects  and  to  attributes,  it  is  always  in 
virtue  of  resemblance  or  succession  or  simultaneity  in  the  sensations 
.or  states  of  consciousness  which  those  objects  excite,  and  on  which 
those  attributes  are  grounded. 

§  14.  In  the  preceding  investigation  we  have,  for  the  sake  of  sim- 
plicity, considered  bodies  only,  and  omitted  minds.  But  what  we 
have  said  is  applicable,  mutatis  mutandis^  to  the  latter.  The  attributes 
of  minds,  as  well  as  those  of- bodies,  are  grounded  upon  states  of  feel- 
ing or  consciousness.  But  in  the  case  of  a  mind,  we  have  to  consider 
its  own  states,  as  well  as  those  which  it  produces  in  other  minds. 
Every  attribute  of  a  mind  consists  either  in  being  itself  affected  in  a 
certain  way,  or  affecting  ether  minds  in  a  certain  way.  Considered 
in  itself,  we  can  predicate  nothing  of  it,  but  the  series  of  its  own  feel- 
ings. When  we  say  of  any  mind,  that  it  is  devout,  or  superstitious,  or 
meditative,  or  cheerful,  we  mean  that  the  ideas,  emotions,  or  volitions 
implied  in  those  words,  form  a  frequently  recurring  part  of  the  series 
of  feelings,  or  states  of  consciousness,  which  fill  up  the  sentient  e^dst* 
ence  of  uiat  mind. 

In  addition,  however,  to  those  attributes  of  a  mind,  which  are 
grounded  upon  its  own  states  of  feeling,  attributes  may  also  be  ascribed 
to  it,  in  the  same  manner  as  to  a  body,  grounded  on  the  feelings  which 
it  excites  in  other  minds.  A  mind  does  not,  indeed,  like  a  body,  excite 
sensations,  but  it  may  excite  thoughts  or  emotions.  The  most  important 
example  of  attributes  ascribed  on  this  ground  is,  the  employment  of 
terms  expressive  of  approbation  or  blame.  When,  for  example,  we 
say  of  any  character,  or  (in  other  words)  of  any  mind,  that  it  is 
admirable,  we  mean  that  the  contemplation  of  it  excites  the  sentiment 
of  admiration ;  and  indeed  somewhat  more,  for  the  word  implies  Utat 
we  not  only  feel  admiration,  but  approve  that  sentiment  in  oursel-res. 
In  some  cases,  under  the  semblance  of  a  single  attribute,  two  are 
really  predicated :  one  of  them,  a  state  of  the  mind  itself;  the  d.  .ler, 
a  state  with  which  other  minds  are  affected  by  thinking  of  it :  as  v^  hen 
we  say  of  any  one  that  he  is  generous.  The  word  generosity  ex- 
presses a  certain  state  of  mind,  but  being  a  term  of  praise,  it  also 
expresses  that  this  state  of  mind  excites  m  us  another  mental  «tate, 
called  approbation.  The  assertion  made,  therefore,  is  two'&^'d,  and 
of  the  following  purport :  Certain  feelings  form  habitually  »  part  of 
this  person's  sentient  existence ;  and,  moreover,  the  idea  of  th-  ise  feel- 
ings of  his  excites  the  sentiment  of  approbation  in  ourselves  o^  others. 

As  we  thus  ascribe  attributes  to  mmds  on  the  ground  of  i<leas  and 
emotions,  so  may  we  to  bodies  on  similar  grounds,  and  not  solely  on 
the  ground  of  sensations :  as  in  speaking  of  the  beauty  of  a  statuo ; 
since  this  attribute  is  grounded  upon  the  peculiar  feeling  of  pleasure 
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which  the  statue  produces  in  our  minds,  and  which  is  not  a  sensatioi:, 
but  an  emotion. 

VII.  General  Result.^ 

§  15.  Our  survey  of  the  varieties  of  Things  which  have  been,  oi 
wluch  are  capable  of  being,  named— which  have  been,  or  are  capable 
of  being,  either  predicated  of  other  Things,  or  made  themselves  the 
•ubject  of  predications— is  now  complete. 

Our  enumeration  commenced  vnth  Feelings.  These  we  scrupulously 
distineuished  iram  the  objects  which  excite  them,  and  from  the  organs 
by  which  diey  are,  or  may  be  supposed  to  be,  conveyed.  Feelings  are 
of  &ur  sorts :  Sensations,  Thoughts,  Emotions,  and  Volitions.  What 
are  called  perceptions  are  merely  a  particular  case  of  Belief,  and  be- 
lief is  a  kind  of  thought.  Actions  are  merely  volitions  followed  by  an 
effect.  If  there  be  any  other  kind  of  mental  state  not  included  under 
these  subdivisions,  we  did  not  think  it  necessary  or  proper  in  this  place 
to  discuss  its  existence,  or  the  rank  which  ought  to  be  assigned  to  it 

After  Feelines  we  proceeded  to  Substances.  These  are  either 
Bodies  or  Min£i.  Without  entering  into  the  grounds  of  the  meta- 
physical doubts  which  have  been  raised  concerning  the  existence  of 
Matter  and  Mind  as  objective  realities,  we  stated  as  sufficient  for  us 
the  condusion  in  which  'the  best  thinkers  axe  now  yery  generally 
agreed,  that  all  we  can  know  of  Matter  is  the  sensations  which  it  gives 
us,  and  the  order  of  occurrence  of  those  sensations ;  and  that  while  the 
substance  Body  is  the  unknown  cause  of  our  sensations,  the  substance 
Mind  is  the  unknovm  percipient 

The  only  remaining  class  of  Nameable  Things  is  Attributes ;  and 
these  are  of  three  kinds.  Quality,  Relation,  and  Quantity.  Qualities, 
like  substances,  are  known  to  us  no  otherwise  than  by  llie  sensations 
or  other  states  of  consciousness  which  they  excite;  and  while,  in 
compliance  with  common  usage,  we  have  continued  to  speak  of  them 
as  a  distinct  class  of  Things,  we  showed  that  in  predicating  them  no 
one  means  to  predicate  anything  but  those  sensations  or  states  of 
consciousness,  on  which  they  may  be  said  to  be  grounded,  and  by 
which  alone  they  can  be  defined.  Relations,  except  the  simple  cases 
of  likeness  and  unlikeness,  succession  and  simultaneity,  are  similarly 
grounded  upon  some  fact,  or  phenomenon,  that  is,  upon  some  series  of 
sensations  or  states  of  consciousness,  more  or  less  complicated.  The 
third  species  of  attribute.  Quantity,  is  also  manifestly  grounded  upon 
somethmg  in  our  sensations  or  sta,tes  o£  feeling,  since  there  is  an  indu- 
bitable dmerence  in  the  sensations  excited  by  a  larger  and  a  smaller 
bulk,  or  by  a  greater  or  a  less  degree  of  intensity,  in  any  object  of 
sense  or  of  consciousness.  All  attributes,  therefore,  are  to  us  nothing 
but  either  our  sensations  and  other  states  of  feeling,  or  something  inex- 
tricably involved  therein;  and  to  this  even  the  peculiar* and  simple 
lelations  just  adverted  to  are  not  exceptions.  Those  peculiar  rela- 
tions, however,  are  so  important,  and,  even  if  they  might  in  strictness 
be  classed  among  our  states  of  consciousness,  are  so  fundamentally 
distinct  from  any  other  of  those  states,  that  it  would  be  a  vain  subtlety 
to  confound  them  under  tliat  common  head,  and  it  is  necessary  that 
they  should  be  classed  apart 

As  the  result,  therefore,  of  our  analysis,  we  obtain  the  following  ne 
an  enumeration  and  classification  of  all  Nameable  Things :— 


52  NAMka  AND  P&OP08ITION8. 

iBt.  Feelings,  or  States  of  Consciousness. 

2nd.  The  Minds  which  experience  those  feelings 

3rd.  The  Bodies,  or  external  objects,  which  excite  certain  of  tnoM 
feelings,  together  with  the  powers  or  properties  whereby  they  excite 
them;  ^ese  last  beine  included  rather  in  compliance  with  common 
opinion,  and  because  meir  existence  is  taken  for  granted  in  the  com- 
mon language  from  which  I  cannot  prudently  deviate,  than  because  the 
recognition  of  such  powers  or  propeities  as  real  existences  appears  to 
me  warranted  by  a  sound  philosopny. 

4th,  and  last.  The  Successions  and  Co-existences,  the  Likenesses 
and  Unlikenesses,  between  feelings  or  states  of  consciousness.  Those 
relations,  when  considered  as  subsisting  between  other  things,  exist  in 
reality  only  between  the  states  of  consciousness  which  those  things,  ix 
bodies,  excite,  if  minds,  either  excite  or  experience. 

This,  until  a  better  can  be  suggested,  must  serve  us  as  a  substitute 
for  the  abortive  Classification  of  Existences,  termed  the  Categories  of 
Aristotle.  The  practical  application  of  it  will  appear  when  we  com- 
mence the  inquiry  into  the  Import  of  Propositions ;  in  other  words, 
when  we  inquire  what  it  is  which  the  mind  actually  believes,  when  it 
gives  what  is  called  its  assent  to  a  proposition. 

These  four  classes  comprising,  if  the  classification  be  correct,  all 
Nameable  Things,  these  or  some  of  them  must  of  course  compose  the 
signification  of  all  names ;  and  of  these  or  some  of  them  is  made  up 
whatever  we  call  a  fact. 

For  distinction's  sake,  every  fact  which  is  solely  composed  of  feel- 
ings or  states  of  consciousness  considered  as  such,  is  often  called  a 
Psychological  or  Subjective  fact ;  while  every  fact  which  is  composed, 
either  wholly  or  in  part,  of  something  different  firom  these,  that  is,  of 
substances  and  attributes,  is  called  an  Objective  fact.  We  may  say, 
then,»that  every  objective  fact  is  grounded  on  a  corresponding  subjec- 
tive one ;  and  has  no  meaning  to  us  (apart  from  the  subjective  fact 
which  corresponds  to  it^,  except  as  a  name  fi>r  the  unknown  and  in- 
scrutable process  by  wnich  that  subjective  or  psychological  &ct  is 
brought  to  pass. 


•  CHAPTER  IV. 

OF  PROPOSmONB. 

§  1.  In  treating  of  Propositions,  as  already  in  treating  of  Names, 
some  consideratiopa  of  a  comparatively  elementary  nature  respecting 
their  form  4uad  varieties  must  oe  premised,  before  entering  upon  that 
analysis  of  the  import  conveyed  by  them,  which  is  the  real  sul^ect  and 
purpose  of  this  preliminary  book. 

A  proposition,  we  have  before  said,  is  a  portion  of  discourse  in  which 
a  predicate  is  affirmed  or  denied  of  a  subject  A  predicate  and  a  sub- 
ject  are  all  that  is  necessarily  required  to  make  up  a  proposition :  but 
as  we  cannot  conclude  from  merely  seeing  two  names  put  together, 
that  they  are  a  predicate  and  a  subject,  that  is,  that  one  of  them  is  in- 
tended to  be  affirmed  or  denied  of  the  other»  it  is  necessaiy  that  there 
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flhould  be  some  mode  or  form  of  indicating  that  such  is  the  intention; 
some  sign  to  distinraish  a  predication  from  any  other  kind  of  discourse. 
This  is  sometimes  done  by  a  slight  alteration  ik  one  of  the  words,  called 
an  inflection  ;  as  when  we  say,  Fire  bums ;  the  change  of  the  second 
word  from  hwm  to  hunu  showing  that  we  mean  to  affirm  the  predicate 
bum  of  the  subject  £re.  But  this  fimction  is  more  commonly  fulfilled 
by  the  word  is,  when  an  affirmation  is  intended;  is  not,  when  a  nega- 
tion; or  by  some  other  part  of  the  rerb  to  he.  The  word  which  thus 
serves  the  purpose  of  a  sign  of  predication  is  called,  as  we  formerly 
observed,  the  copula*  It  is  of  the  utmost  importance  that  there  should 
be  no  indisdnctnesB  in  our  conception  of  the  nature  and  office  of  the 
copula;  for  confused  notions  respecting  it  are  among  the  causes  which 
have  spread  mysticism  over  the  ield  of  logic,  and  perverted  its  specu- 
lations into  logomachies. 

It  is  apt  to  be  suppose^  that  the  copula  is  much  more  than  a  mere 
sign  of  predication;  that  it  also  signifies  existence.  In  the' proposition, 
Socrates  is  just,  it  may  seem  to  be  implied  not  only  that  the  quality 
iust  can  be  affirmed  of  Socrates,  but  moreover  that  Socrates  is,  that  is 
to  say,  exists.  This,  however,  only  shows  that  there  is  an  ambiguity  in 
the  word  w  ;  a  word  which  not  only  performs  the  function  of  die  copula 
in  affirmations,  but  has  also  a  meaning  of  its  own,  in  virtue  of  which  it 
may  itself  be  made  the  predicate  of  a  proposition.  That  the  employ- 
ment of  it  as  a  copula  does  not  necessarily  include  the  affirmation  of 
existence,  appeals  from  such  a  projposition  as  this,  A' centaur  is  a  fiction 
of  the  poets;  where  it  caimot  possibly  be  implied  that  a  centaur  exists, 
since  the  proposition  itself  expressly  asserts  that  the  thing  has  no  real 
existence. 

Many  volumes  might  be  filled  with  the  frivolous  speculations  con 
ceming  the  nature  of  Being  (to  bv,  6vc(a,  Ens,  Entitas,  Essentia,  and 
the  like),  which  have  arisen  from  overlooking  this  double  meaning  of 
the  words  to  he;  from  supposing  that  when  it  signifies  to  exist,  and 
when  it  signifies  to  be  some  specified  thing,  as  to  be  a  man,  to  be  Soc- 
rates, to  be  seen  or  spoken  of,  to  &tf  a  phantom,  even  to  be  a  nonentity, 
it  must  still,  at  bottom,  answer  to  the  same  idea ;  and  that  a  meaning 
must  be  found  for  it  which  shall  suit  all  these  cases.  The  fog  which 
rose  firom  ttaa  na3rrow  spot  diffiised  itself  at  an  early  period  over  the 
whole  surface  of  metaphysics.  Yet  it  becomes  us  not  to  triumph  over 
the  gigantic  intel}ects  of  Plato  and  Aristotle  because  we  are  now  able 
to  preserve  ourselves  finom  nlany  errors  into  which  they,  peihaps  inev- 
itably, fell*  The  fire-teazer  of  a  modem  steam-engine  produces  by  his 
exertions  far  greater  effects  llian  Milo  of  Crotona  coulo,  but  he  is  not 
therefore  a  stronger  man.  The  Greeks  seldom  knew  any  language 
but  their  own.  Tliis  rendered  it  far  more  difficult  for  them  than  it  is 
for  us,  to  acquire  a  readiness  in  detecting  ambiguities.  One  of  the 
advantages  of  having  systematically  studied  a  plurality  of  languages, 
especiaUy  of  those  languages  which  philosophers  have  used  as  the 
vehicle  of  their  thoughts,  is  the  practical  lesson  we  learn  respecting 
the  amlngoities  of  words,  by  finding  that  liie  same  word  in  one  language 
corre^Kmds,  on  different  occasions,  to  different  words  in  another. 

When  not  thus  exercised,  even  the  strongest  understandings  find  it 
difficult  to  believe  that  things  virhich  have  a  common  name,  have  not  in 
nome  respect  or  other  a  common  nature ;  and  often  expend  much  laboi 

lot  only  unprofitably  but  mischievously  (as  was  frequently  done  by 
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the  two  pbilosophers  just  mesdoned),  on  vain  attempts  to  discover  is 
what  this  common  nature  consists.  But,  the  habit  once  formed,  intel- 
*^cts  much  inferior  are  capable  of  detecting  even  ambiguities  which 
axe  conmion  to  many  languages :  and  it  is  surprising  that  the  one  now 
under  consideration,  though  it  exists  in  the  modem  languages  as  well 
as  in  the  ancient,  should  have  been  oyerlooked  by  almost  all  authors^ 
The  quantity  of  futile  speculation  which  had  been  caused  by  a  mis- 
apprehension  of  the  nature  of  the  copula,  was  hinted  at  by  Hobbes ; 
but  Mr.  Mill*  was,  I  believe,  the  first  who  distinctly  characterized  the 
ambiguity,  and  pointed  out  how  many  errors  in  the  received  systems  of 
philosophy  it  has  had  to  answer  for.  It  has  indeed  misled  the  modems 
scarcely  less  than  the  ancients,  though  their  mistakes,  because  our  un- 
derstandings are  not  yet  so  completely  emancipated  from  their  influ*^ 
ence,  do  not  appear  equally  ridiculous. 

We  shall  now  briefly  review  the  principal  distinctions  which  exist 
among  propositions,  and  the  technical  terms  most  commonly  in  nse  to 
express  those  distinctions 

§  2.  A  proposition  being  a  portion  of  discourse  in  which  something 
is  affirmed  or  denied  of  something,  the  first  division  of  propositions  is 
into  affirmative  and  negative.  An  affirmative  proposition  is  ^hat  in 
which  the  predicate  is  affirmed  of  the  subject ;  as  Cfaesar  is  dead.  A 
negative  proposition  is  that  in  which  the  predicate  is  denied  of  the 
subject;  as,  Csssar  is  not  dead.  The  copula  in  this  last  species  of 
proposition,  consists  of  the  words  i»  not,  which  are  the  sign  of  negation  ; 
t9  being  the  sign  of  affirmation. 

Some  logicians,  among  whom  may  be  mentioned  Hobbes,  state  this 
distinction  differently ;  tibey  recognize  only  one  form  of  copula,  is,  and 
attach  the  negative  sign  to  the  predicate.  "Gsssar  is  dead,"  and 
*'  Caesar  is  not  dead,''  according  to  these  writers,  are  propositions 
agreeing  not  in  the  subject  and  predicate,  but  in  the  subject  only. 
They  do  not  consider  *'  dead,"  but ''  not  dead,"  to  be  the  predicate  of 
the  second  proposition,  and  they  accordingly  define  a  negative  proposi- 
tion to  be  one  m  which  the  predicate  is  a  negative  name.  The  point, 
though  not  of  much  practical  moment,  deserves  notice  as  an  example 
(not  unfrequent  in  logic)  where  by  means  of  an  apparent  simplification, 
but  which  is  merely  verbal,  matters  are  made  more  complex  than  before. 
The  idea  of  these  writers  was,  that  they  could  get  rid.of  the  distinction 
oetween  affirming  and  denying,  by  treatinh;^  every  case  of  denying  as 
the  affirming  of  a  negative  name.  But  what  is  meant  by  a  negative 
name  1  A  name  expressive  of  the  absence  of  an  attribute.  So  that 
when  we  affirm  a  negative  name,  what  we  are  really  predicating  is 
absence  and  not  presence :  we  are  asserting  not  that  anything  i»,  but 
that  something  is  not ;  to  express  i/diich  operation  no  word  seems  so 
proper  as  the  word  denying.  The  fundamental  distinction  is  between 
a  fact  and  the  non-existence  of  that  fact ;  between  seeing  something  and 
not  seeing  it,  between  Cesar's  beinr  dead  and  his  not  being  dead ; 
and  if  this  were  a  merely  verbal  distmction,  the  generalization  which 
brings  both  within  the  same  foim  of  assertion  would  be  a  real  simpH 
fication:  the  distinction,  however,  being  real,  and  in  the  facts,  it  in 
the  generalization  confounding  the  distinction  that  is  merely  verbal; 
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«bii  tends  to  obscure  the  subject,  by  treating  the  di&rence  between 
two  kinds  of  truths  as  if  it  were  only  a  difference  between  two  kinds  of 
words.  To  put  things  together,  and  to  put  them  or  keep  them  asunder^ 
will  remain  different  operations,  whatever  tricks  we  may  play  with 
language. 

A  remark  of  a  similar  nature  may  be  applied  to  most  of  those  dis- 
tinctions among  propositions  which  are  said  to  have  reference  to  their  . 
modality :  as,  difference  of  tense  or  time ;  the  sun  did  rise,  the  sun  it 
rising,  the  sun  wiU  rise.  All  these  differences,  like  that  between  affirm- 
ation and  negation,  might  be  glossed  over  by  considering  the  incident 
of  time  as  a  mere'  modification  of  the  predicate :  thus.  The  sun  is  an 
object  having  risen.  The  sun  is  an  object  now  rising.  The  sun  is  an  object 
to  rise  herec^Ur,  But  the  simplification  would  be  merely  verbal.  Past, 
present,  or  fiiture,  do  not  constitute  so  many  different  kinds  of  rising ; 
they  are  designations  belonging  to  the  event  asserted,  to  the  sun^s  rising 
to-day.  They  affect,  not  the  predicate,  but  the  applicability  of  the 
predicate  to  uie  particular  subject.  That  which  we  fUBBirm  to  be  past, 
presOTLt,  or  future,  is  not  what  the  subject  signifies,  nor  what  the  pre- 
dicate signifies,  but  specifically  and  expressly  what  the  predication 
signifies ;  what  is  expressed  only  by  the  proposition,  as  such,  and  not 
by  either  or  both  of  we  terms.  Therefore  the  circumstance  of  time  is 
properly  considered  as  attaching  to  the  copula,  which  is  the  sign  of 
predication,  and  not  to  the  predicate.  If  the  same  cannot  be  said  of 
such  modifications  as  these,  Caesar  may  be  dead ;  Caesar  is  perhaps 
dead ;  It  is  possible  that  Caesar  is  dead ;  it  is  only  because  these  fkll 
altogether  under  another  head,  being  properly  assertions  not  of  any* 
thing  relating  to  the  &ct  itself,  but  of  the  state  of  our  own  mind  in 
regard  to  it ;  namely,  our  absence  of  disbelief  of  it.  Thus,  "  Ccesar 
may  be  dead ''  means  "  I  am  not  sure  that  Caesar  is  alive.'' 

§  3.  The  next  division  of  propositions  is  into  Simple  and  Complex. 
A  simple  proposition  is  that  in  which  one  predicate  is  affirmed  or 
denied  of  one  subject.  .  A  complex  proposition  is  that  in  which  there 
is  more  than  one  predicate,  or  more  than  one  subject, -or  both. 

At  first  sight  this  decision  has  the  air  of  an  absurdity ;  a  solemn  dis- 
tinction of  things  into  one  and  more  than  one ;  as  if  we  were  to  divide 
horses  into  sin^e  horses  and  teams  of  horses.  And  it  is  true  that  what 
is  called  a  complex  proposition  is  often  not  a  proposition  at  all,  hue 
several  propositions,  neld  together  by  a  conjunction.    Such,  for  exam 

Sle,  is  this,  Caesar  is  dead,  and  Brutus  is  alive :  or  even  this,  Caesar  if* 
ead,  but  Brutus  is  alive.  There  are  here  two  distinct  assertions ;  ano* 
we  might  as  well  call  a  street  a  complex  house,  as  these  two  propo- 
sitions a  complex  proposition.  It  is  true  that  the  syncategorematic 
words  and  and  but  have  a  meaning,  but  that  meaning  is  so  far  from 
making  the  two  propositions  one,  that  it  adds  a  third  proposition  to 
them.  All  particles  are  abbreviations,  and  generally  abbreviatioift  of 
propositions ;  a  kind  of  short-hand,  whereby  l£at  which,  to  be  expressed 
rally,  would  have  required  a  proposition  or  a  series  of  propositions,  is 
suggested  to  the  mind  at  once.  Thus  the  words,  Caesar  is  dead  and 
Brutus  is  alive,  are  equivalent  to  these:  Caesar  is  dead;  Brutus  is 
alive ;  it  is  my  wish  that  the  two  preceding  propositions  should  be 
thought  of  together.  If  the  words  were,  Caesar  is  dead  but  Brutus  is 
alive,  the  sense  would  be  equivalent  to  the  same  three  propositions 
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together  with  a  fourth;  ''between  the  two  preceding  propositiont 
there  exists  a  contrast :"  viz.,  either  between  tlie  two  ^ts  themselyeSy 
or  between  the  feelings  with  which  it  is  my  wish  that  th^y  should  be 
regarded. 

In  the  instances  cited,  the  two  propositions  are  kept  visibly  distinct, 
each  subject  having  its  separate  predicate,  and  each  predicate  its  sepa- 
rate subject.  For  brevity,  however,  and  to  avoid  repetition,  the  pro* 
positions  are  often  blended  together:  as  in  this,  '*  I^eter  and  James 
preached  at  Jerusalem  and  in  Galilee,"  which  contains  four  propo- 
sitions :  Peter  preached  at  Jerusalem,  Peter  preached  in  Galilee, 
James  preached  at  Jerusalem,  Jame»  preached  in  Ghililee. 

We  have  seen  that  when  the  two  or  more  propositions  comprising 
what  is  called  a  complex  proposition,  are  stated  absolutely,  and  not 
under  any  condition  or  proviso,  it  is  not  a  pro{>OBition  at  all,  but  a  plu- 
rality of  propositions ;  smce  what  it  expresses  is  not  a  single  assertion, 
but  several  assertions,  which,  if  true  when  joined,  are  true  also  when 
separated.  But  there  is  a  kind  of  proposition  which,  although  it  con- 
tams  a  plurality  of  subjects  and  of  preaicates,  and  may  be  said  in  one 
sense  of  the  word  to  consist  of  several  propositions,  contains  but  one 
assertion ;  and  its  truth  does  not  at  all  imply  that  of  the  simple  propo- 
sitions which  compose  it.  An  example  of  this  is,  when  the  simple 
propositions  are  connected  by  the  particle  or;  as,  either  A  is  B  or  C 
IS  D ;  or  by  the  particle  ff;  as  A  is  B  ^C  is  D.  In  the  fcnrmer  case, 
the  proposition  is  called  dufuncHve,  in  the  latter  candiHanal:  the  name 
hypothetical  was  originally  common  to  both.  As  has  been  weU 
remarked  by  Archbishop  Whately  and  others,  the  disjunctive  form  is 
resolvable  into  the  conditional ;- every  disjunctive '  proposition  being 
equivalent  to  two  or  more  conditional  ones.  **  Either  A  is  B  or  0  is 
D,"  means,  "if  A  is  not  B,  0  is  D ;  and  if  C  is  not  D,  A  is  B.''  AH 
hypothetical  propositions,  therefore,  though  disjunctive  in  form,  are 
conditional  in  meaning ;  and  the  words  hypothetical  and  conditional 
may  be,  as  indeed  they  generally  are,  used  synonymously.  Prepo- 
sitions in  which  the  assertion  is  not  dependent  upon  a  condition,  are 
said,  in  the  language  of  logicians,  to  be  categorical. 

An  hypothetical  proposition  is  not,  like  the  pretended  complex  pro- 
positions which  we  previously  considered,  a  mete  aggregation  of 
simple  propositions.  The  simple  propositions  wiiich  form  part  of  the 
words  m  which  it  is  couched,  form  no  part  of  the  assertion  which  it 
conveys.  When  we  say.  If  the  Koran  comes  fit>m  Grod,  Mahomet  is 
the  prophet  of  God,  we  do  not  intend  to  affirm  either  that  the  Komn 
does  come  from  €k>d,  or  that  Mahomet  is  really  his  prophet.  Neither 
of  these  simple  propositions  may  be  true,  and  yet  the  truth  of  the 
hypothetical  proposition  may  be  indisputable.  What  is  asseited  is 
not  the  truth  of  either  of  the  ^propositions,  but  the  inferribility  of  the 
one  from  die  ptlier.  What,  men,  is  the  subject,  and  what  the  predi- 
cat»of  the  hypothetical  proposittcm  1  "  The  Koran  "  is  not  the  subject 
of  it,  nor  is  ''  Mahomet :"  tor  nothing  is  affirmed  or  denied  either  of 
the  Koran  or  of  Mahomet.  The  real  subject  of  the  predication  is  the 
entire  proposition, "  Mabomet  is  the  prophet  of  God ;"  and^the  affirm- 
ation is,  that  this  is  a  legitimate  inference  from  l^e  proposition,  '*  The 
Koran  comes  from  Gk>d."  The  subject  and  predicate,  therefore,  of  an 
hypothetical  proposition  are  names  of  propositions.  The  subject  is 
some  one  proposition.     The  predicate  is  a  general  relative  name 
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applicable  to  propositioDS ;  of  this  form-—"  an  inference  fix»n  so  and 
00."  A  fieah  instance  is  here  afforded  of  the  remark,  that  all  particles 
are  abbreviations ;  since  "^  A  is  B,  O  is  D,"  is  found  to  be  an  abbre- 
Tiation  of  the  following:  *'  The  proposition  C  is  D/is  a  legitimate 
inference  from  the  propositicm  A  is  B." 

The  distinction^  there&re,  between  hypothetical  and  categorical 
propositions  is  not  so-  great  as  it  at  first  appears.  In  the  conditional^ 
as  well  as  in  the  categorical  fi)rm,  one  preoicate  is  affirmed  of  one  sub^ 
ject,  and  no  more :  but  a  conditional  proposition  is  a  proposition  con* 
ceming  a  proposition ;  the  subject  of  the  assertion  is  itself  an  assertion. 
Nor  is  this  a  property  peculiar  to  hypothetical  propositions.  There 
are  other  classes  of  assertions  concerning  propositions.  Like  other 
things,  a  proposition  has  attributes  which  may  be  predicated  of  iu 
The  attribute  predicated  of  it  in  an  hypothetical  proposition,  is  that 
of  being  an  inference  fix)m  a  certain  other  proposition.  But  this  is 
only  one  of  many  attributes  that  might  be  predicated.  We  may  say, 
That  the  whole  is  greater  than  its  part,  is  an  axiom  in  mathematics : 
That  the  Holy  Ghost  proceeds  from  die  Father  alone,  is  a  tenet  of 
the  Ghreek  Churchy  The  doctrine  of  the  divine  right  of  kings  was  re- 
nounced by  Parliament  at  the  Aerolution :  The  inmllibility  of  the  Pope 
has  no  countenance  fiom  Scripture.  In  all  these  cases  the  subject  of 
the  predication  is-  an  entire  proposition.  That  which  these  dxiferent 
preoicates  are  affirmed  o£,  ib  me  prapontion^  "  the  whole  is  greater 
than  its  part;"  the  proposiium,  "the  Holy  Ghost. proceeds  from  the 
Father  alone :"  the  propontion^  f*  kings  have  a  divine  right ;"  the  prop- 
ontium,  "  the  Pope  is  infallible." 

Seeing,  then,  that  there  is  much  loss  difierence  between  hypotheti- 
cal propositions  and  any  others,  than  one  might  be  led  to  imagine 
fix>m  their  form,  we  should  be  at  a  loss  to  account  fc^  the  conspicuous 
position  which  they  have  been  selected  to  fill  in  treatises  on  Logic,  if 
vre  did  not  remember  that  what  thev  predicate  of  a  proposition,  namely, 
its  being  an  inference  firom  something  else,  is  precisely  that  one  of  its 
attributes  with  which  most  of  all  a  logician  is  concerned. 

§  4.  The  next  of  the  common  divisions  of  Propositions  is  into  Uni- 
versal, Particular,  Indefinite,  and  Singular : .  a  distinction  founded 
upon  the  degree  of  generality  in  which  tne  name,  which  is  the  subject 
of  the  proposition,  is  to  be  understood.    The  following  are  examples: 

AU  men  are  mortal —  'Universal. 

Some  men  axe  mortal-^  Particular. 

Man  is  mortd —  Indefinite. 

Julius  Ckeear  is  mortal —  Singpilar. 

The  proposition  is  Singular,  when  the  subject  is  an  individual  name. 
The  inaiviaual  name  needs  not  be  a  proper  name.  "  The  Founder  of 
Christianity  was  crucified,"  is  as  much  a  singular  proposition  as 
"  Christ  was  crucified." 

When  the  name,  which  is  the  subject  of  the  proposition,  is  a  general 
name,  we  may  intend  to  affirm  or  deny  the  predicate,  either  of  a0  the 
things  that  the  subject  denotes,  or  only  of  some.  When  the  predicate 
is  affirmed  or  denied  of  all  and  each  of  the  things  denoted  by  the  sub- 
ject, the  proposition  is  universal ;  when  of  some  non-assignable  portion 
of  them  only,  it  is  particular.  Thus,  All  men  are  mortal;  Every  man 
is  mortal ;  are  imiversal  prooositions.  No  man  is  immortal,  is  cUso  an 
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imiveTsal  proposition,  since  the  predicate,  immortal,  is  denied  of  eaiai 
and  -every  indiyidua)  denoted  by  the  term  man ;  the  negative  propo- 
sition being  exactly  equivalent  to  the  following,  Every  man  is  not-im- 
mortal. But  ''  some  men  are  v^e,"  <'  some  men  are  not  wise,'*  are 
particular  propositions  ;  the  predicate  tnse  being  in  the  one  case 
affirmed  and  in  the  other  denied  not  of  each  and  every  individual  de- 
noted by  the  term  man,  but  only  of  each  and  every  one  of  some  por- 
tion of  those  individuals,  without  specifying  what  portion ;  for  if  this 
were  specified,  the  proposition  would  be  changed  either  into  a  singu- 
lar proposition,  or  into  an  universal  proposition  with  a^ifierent  subject; 
as,  for  instance,  "  all  instructed  men  are  wise."  There  are  other  forms 
of  particular  propositions:  as,  **Most  men  are  incapable  of  self-govern 
ment :"  it  being  immaterial  how  large  a  portion  of  the  subject  the 
predicate  is  asserted  of,  as  long  as  it  is  left  uncertain  how  that  portion 
w  to  be  distinflfuished  from  the  rest. 

When  the  lorm  of  the  expression  does  not  clearly  show  whether  the 

tneral  name  which  is  the  subject  of  the  proposition  is  meant  to  stand 
for  all  the  individuals  denoted  by  it,  or  only  for  some  of  them,  the 
proposition  is  commonly  called  indefinite;  but  1^,  as  Archbishop 
XV^ately  observes,  is  a  solecism,  of  the  same  nature  as  that  committed 
by  some  grammarians  when  in  their  list  of  genders  they  enumerate  the 
aaubiffd  gender.  The  speaker  must  mean  to  assert  the  proposition 
either  as  an  universal  or  as  a  particular  propositioji,  though  he  has 
fiiiled  to  declare  which :  and  it  oSben  happens  that  though  the  words 
do  not  show  which  of  the  two  he  intends,  the  context,  or  the  custom 
of  speech,  supplies  the  deficiency.  Thus,  when  it  is  affirmed  that 
^  Man  is  mortal,"  nobody  doubts  that  the  assertion  is  intended  of  all 
human  beings,  and  the  word  indicative  of  universality  is  commonly 
omitted  only  because  the  meaning  is  evident  without  it. 

When  a  general  name  stands  for  each  and  evenr  individual  which  it 
is  a  name  of^  or  in  other  words,  which  it  denotes,  it  is  said  by  logicians 
to  be  dittributed,  or  taken  distributively.  Thus,  in  the  proposition. 
All  men  are  mortal,  the  subject,  Man,  is  distributed,  because  mortality 
is  affirmed  of  each  and  every  man.  The  predicate  Mortal,  is  not  dis- 
tributed, because  the  only  mortals  who  are  spoken  of  in  the  proposition 
are  those  who  happen  to  be  men ;  while  the  word  may,  for  aught  that 
appears  (and  in  fact  does)^  comprehend  under  it  an  indefinite  number 
(n  objects  besides  men.  In  the  proposition.  Some  men  are  mortal, 
both  the  predicate  and  the  subject  are  undistributed.  In  the  following. 
No  men  are  perfect,  both  the  predicate  and  subject  are  distributed. 
Not  only  is  the  attribute  perfection  denied  of  the  entire  class  Man, 
but  that  class  is  severed  and  cast  out  from  the  whole  of  the  class  Per- 
fect, and  not  merely  firom  some  part  of  that  class. 

This  phraseology,  which  is  of  great  service  in  stating  and  demon- 
strating the  rules  of  the  syllogism,  enables  us  to  express  very  con- 
cisely the  definitions  of  an  universal  and  a  particular  proposition.  An 
universal  proposition  is  that  of  which  the  subject  is  distributed ;  a  par- 
ticular proposition  is  that  of  which  the  subject  is  undistributed. 

There  are  many  more  distmctions  among  propositions  than  those  we 
have  here  stated,  some  of  them  of  considerable  importance.  But,  for 
explaining  and  illustrating  these,  more  suitable  opportunities  will  oocu 
in  thcsequeL 


IMPORT  OP  PROPOSITIONS.  59 


CHAPTER  V. 

OF  THE  IMPORT  OF  PROPOaiTIONB. 

§  1.  An  iiquiry  into  the  nature  of  Propositions  most  liave  one  ci 
two  objects :  to  analyze  the  state  of  mind  called  Belief,  or  to  analyze 
what  is  belieyed.  All  language  recognizes  a  dlfiference  between  a  doc- 
trine or  opinion,  and  the  act  of  entertaining  the  opinion ;  between  ab- 
sent, and  what  is  assented  to. 

Logic,  according  to  the  conception  here  formed  of  it,  has  no  con- 
cern with  the  nature  of  the  act  of  judging  or  beheying;  the  considera- 
tion of  that  act,  as  a  phenomenon  of  the  mmd,  belongs  to  another 
science.  Plulosophers,  however,  from  Descartes  downwards,  and  es- 
pecially from  the  era  of  Leibnitz  and  Locke,  hare  by  no  means  ob 
served  this*  distinction ;  and  would  have  treated  with  great  disrespect 
any  attempt  to  analyze  the  import  of  Propositions,  unless  founded 
upon  an  analysis  of  the  act  of  Judgment.  A  Proposition,  they  would 
have  said,  is  but  the  expression  in  words  of  a  Judgment.  The  thing 
expressed,  not  the  mere  verbal  expression,  is  the  important  matter. 
When  the  mind  assents  to  a  proposition,  it  judges.  Let  us  find  out 
what  the  mind  does  when  it  judges,  and  we  shall  know  what  proposi- 
tions mean,  and  not  otherwise. 

Conformably  to  these  views,  almost  all  the  writers  on  Logic  in  the 
last  two  centuries,'  whether  English,  German,  or  French,  have  made 
their  theory  of  Propositions,  from  one  end  to  the  other,  a  theory  oi 
Judgments.  They  considA'ed  a  Proposition,  or  a  Judgment,  for  &ey 
used  the  two  words  indiscriminately,  to  consist  in  affirming  or  denying 
one  idea  of  another.  To  judge,  was  to  put  two  ideas  together,  or  to 
bring  one  idea  under  another,  or  to  compare  two  ideas,  or  to  perceive 
the  agreement  or  disagreement  between  two  ideas :  and  the  whole 
doctrine  of  Propositions,  together  with  the  theory  of  Reasoning  (always 
necessarily  founded  upon  the  theory  of  Propositions),  was  stated  as  if 
Ideas,  or  Conceptions,  or  whatever  other  term  the  writer  prefbrred  as 
a  name  for  mental  representations  generally,  constituted  essentially  the 
subject  matter  and  suostance  of  those  operations. 

U  is,  of  course,  true,  that  in  any  case  of  judgment,  as  for  instance 
when  we  judge  that  gold  is  yellow,  a  process  takes  place  in  o\ir  minds 
of  which  some  one  or  other  of  these  theories  is  a  partially  correct  ac- 
count. We  must  have  the  idea  of  gold  and  the  idea  of  yellow,  and 
these  two  ideas  must  be  broudit  together  in  our  mind.  But  in  the 
first  place,  it  is  evident  that  this  is  only  a  part  of  what  takes  place ;  for 
we  may  put  two  ideas  together  without  any  act  of  belief ;  as  when  we 
merely  imagine  something,  such  as  a  golden  mountain ;  or  when  we 
actually  disbelieve :  for  in  order  even  to  disbelieve  that  Mahomet  was 
an  apostle  of  God,  we  must  put  the  idea  of  Mahomet  and  that  of  an 
apostle  of  Gk>d  together.  To  determine  what  it  is  that  happens  in  the 
case  of  assent  or  dissent  besides  putting  two  ideas  together,  is  one  oi 
the  most  intricate  of  metaphysical  problems.  But  whatever  the  solu- 
tion may  be,  we  may  venture  to  assert  that  it  can  have  nothing  wnat 
ever  to  do  with  the  import  of  propositions ;  for  this  reason,  that  propo* 
sitions  (except  where  the  mind  itself  is  the  subject  treated  of)  are  not 
assertions  respecting  our  ideas  of  things,  but  assertions  respecting  t^« 
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things  themselves.  In  order  to  belieye  that  gold  is  yellow,  I  must, 
indeed,  have  the  idea  of  gold  and  the  idea  of  yellow,  and  something 
having  reference  to  those  ideas  must  take  place  in  my  mind ;  but  my 
belief  has  not  reference  to  the  ideas,  it  has  reference  to  the  things. 
Wbat  I  believe  is  a  fact  relating  to  the  outward  thing,  gold,  and  to  Vie 
inipression  made  by  that  outward  thing  upon  the  human  organs ;  not 
a  ract  relating  to  my  conception  of  gold,  which  would  be  a  fact  in  my 
mental  history,  not  a  fact  of  external  nature.  It  is  true,  that  in  order  to 
believe  this  fact  in  external  nature,  another  fact  must  take  place  in  my 
mind,  a  process  must  be  performed  upon  my  ideas;  but  so  it  must  in 
everything  else  that  I  do.  I  cannot  dig  the  ground  unless  I  have  the 
idea  of  the  ground,  and  of  a  spade,  and  of  all  the  other  things  I  am 
operating  upon,  and  unless  I  put  those  ideas  together.  But  it  would 
be  a  very  rioiculous  description  of  digging  the  ground  to  say  that  it  is 
putting  one  idea  into  another.  Digging  is  an  operation  wluch  is  per- 
formed upon  the  things  themselves,  although  it  cannot  be  performed 
unless  I  have  in  my  mind  the  ideas  of  Ihem.  And  ao  in  like  manner, 
believing  is  an  act  which  has  for  its  subject  the  facts  themselves, 
although  a  previous  mental  conception  of  the  £Bu:ts  is  an  indispensable 
condition.  When  I  say  that  fire  causes  heat,  do  I  mean  that  my  idea 
of  fire  causes  my  idea  of  heat  1  'No:  I  mean  that  the  natural  pheno- 
menon, fire,  causes  the  natural  phenomenon,  heat.  When  I  mean  to 
assert  anything  respecting  the  iaeas,  I  give  them  their  proper  i^ame,  I 
call  them  ideas :  as  when  I  say,  that  a  child's  idea  of  a  battle  is  unlike 
the  reality,  or  that  the  ideas  entertained  of  the  Deity  have  a  great 
effect  on  the  characters  of  mankind. 

The  notion  that  what  is  of  primary  imp<^ance  to  the  logician  in  a 
proposition,  is  the  relation  between  the  two  ideas  corresponding  to 
the  subject  and  predicate  (instead  of  the  relation  between  the  two 
phenomena  which  they  respectively  express),'  seems  to  me  one  of  the 
most  fatal  errors  ever  introduced  into  the  philosophy  of  Logic ;  and 
the  principal  cause  why  the  theory  of  the  science  has  made  such  incon- 
siderable progress  diving  the  last  two  centuries.  The  trieatises  on 
Logic,  and  on  the  branches  of  Mental  Philosophy  connected  with 
Logic,  which  have  been  produced  since  the  intrusion  of  this  cardinal 
error,  though  sometimes  written  by  men  of  extraordinary  abilities  and 
attainments,  almost  always  tacitly  imply  a.  theory  that  the  investigation 
of  truth  consists  in  contemplating  and  handling  our  ideas,  or  concep- 
tions of  things,  instead  of  die  things  themselves :  a  process  by  whicn, 
I  will  venture  to  affirm,  not  a  single  truth  ever  was  arrived  at,  except 
truths  of  psychology,  a  science  of  which  Ideas  or  Conceptions  are 
avowedly  (along  with  other  mental  phenomena)  the  subject-matter. 
Meanwhile,  inquiries  into  every  kind  of.  natural  phenomena  were 
incessantly  establishing  great  and  finitful  truths  on  the  most  important 
subjects,  by  processes  upon  which  these  views  of  the  nature  of  Judg- 
ment and  Reasoning  threw  no  light,  and  in  which  they  afforded  no 
assistance  whatever.  No  wonder  that  those  who  knew  by  practicaJ 
experience  how  truths  are  come  at,  should  deem  a  science  futile,  which 
consisted  chiefly  of  such  speculations^  What  has  been  done  for  the 
advancement  of  Logic  since  these  doctrines  came  into  vogue,  has  be^ 
done  not  by  professed  logicians,  but  by  discoverers  in  the  other  sci- 
ences ;  in  whose  methods  of  investigation  many  great  principles  of 
logic,  not  previously  thought  of,  have  successively  come  forth  into  light. 
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but  who  hare  generally  committed  the  error  of  supposing  that  nothing 
whateyer  was  known  of  the  art  of  phUoeopliizing  oy  the  old  logicians, 
because  their  modem  interpreters  have  written  to  so  little  purpose 
respecting  it. 

We  have  to  inquire,  then,  on  the  .present  occasion,  not  into  Judg- 
ment, but  judgpients ;  not  into  the  act  of  belieying,  but  into  the  thing 
believed*  What  is  the  immediate  object  of  belief  in  a  Proposition  1 
What  is  the  matter  of  fact  signified  byit]  What  is  it  to  whrch,  when 
I  assert  the  proposition,  I  ^ve  my  assent,  and  call  upon  others  to  give 
theixs  ?  What  is  that  which  is  expressed  by  the  form  of  discourse 
called  a  Prc^position,  and  the  conformity  of  which  to  fact  constitutes 
the  truth  of  the  proposition  ] 

§  2.  One  of  the  clearest  and  most  consecutire  thinkers  whom  this 
country  or  the  world  has  produced,  I  mean  Hobbes,  has  given  the  fol- 
lowing answer  to  this  Question.  In  every  proposition  (says  he),  what 
is  signified  is,  the  behei  of  the  speaker  that  the  predicate  is  a  name  of 
the  same  thing  of  which  the  subject  is  a  name ;  and  if  it  really  is  so, 
the  proposition  is  true.  Thus  the  proposition,  AH  men  are  living  be- 
ings (he  would  say),  is  true,  because  hving  being  is  a  name  of  evexy 
tLmig  of  which  man  is  a  name.  All  men  are  six  feet  high  is  not  true, 
because  nxfeet  high  is  not  a  name  of  everything  (though  it  is  of  some 
things)  of  which  maniAK  name. 

What  is  stated  by  Hobbes  as  the  definition  of  a  true  proposition^ 
must  be  allowed  to  be  a  property  which  all  true  propositions  possess. 
The  subject  and  predicate  beinff  both  of  them  names  of  things,  if  they 
w%re  names  of  quite  different  uings  the  one  name  could  not,  consist- 
ently with  its  signification,  be  predicated  of  the  other.  If  it  be  true 
that  some  men  are  copper-colored,  it  must  be  true — and  the  proposi- 
tion does  really  assert — that  among  the  individuals  denoted  by  the 
name  man,  there  are  some  who  are  also  among  those  denoted  by  the 
name  copper-colored.  If  it  be  true  that  all  oxen  ruminate^  it  must 
be  true  tnat  all  the  individuals  denoted  by  the  name  ox  are  also  among 
those  denoted  by  the  name  ruminating ;  and  whoever  asserts  that  all 
oxen  ruminate,  undoul>tedly  does  assert  that  this  relation  subsists  be- 
tween the  two  names. 

The  assertion,  therefore,  which,  according  to  Hobbes,  is  the  only 
one  made  in  any  proposition,  really  is  made  m  every  proposition :  and 
his  ani^^is  has  consequently  one  of  the  reqiusites  for  being  the  true 
one.  We  m^iy  go  a  step  further;  it  is^the  only  analysis  that  is  rigor- 
ously true  of  all  propositions  without  exception.  What  he  gives  as 
the  meaning  of  propositions^  is  part  of  the  meaning  of  all  propositions, 
and  the  whole  meaning  of  some.  This,  however,  only  shows  what  an 
extremely  minute  fragment  of  meaning  it  is  quite  possible  to  include 
within  the  logical  formula  of  a  proposition*  It  does  not  show  that  no 
proposition  means  more.  To  warrant  us  in  putting  together  two  words 
with  a' copula  between  them,  it  is  really  enough  that  the  thing  or  things 
denoted  oy  one  of  the  names  should  be  capable,  without  violation  of 
usage,  of  being  called  by  the  other  name  also.  If  then  this  be  all  the 
meaning  necessarily  implied  in  the  form  of  discourse  called  a  Proposi- 
taon^  why  do  I  object  to  it  as  the  scientific  definition  of  what  a  propo- 
sition means  %  Because,  though  the  mere  collocation  which  makes  the 
proposition  a  proposition,  conveys  no  more  meaning  than  Hobbes  con 
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tends  for,  that  same  collocation  combined  with  other  circumstances, 
that  /arm  combined  with  other  ntatter,  does  convey  more,  and  much 
more. 

The  only  propositions  of  which  Hobbes'  principle  is  a  sufficient  ac 
count,  are  that  hmited  and  unimportant  class  in  which  both  the  predi- 
cate and  the  subject  are  proper  names.  For,  as  has  already  been 
refearked,  proper  names  nave  strictly  no  meaning;  they  are  mere 
marks  for  individual  objects:  and  when  a  proper  name  is  predi- 
cated of  another  proper  name,  aU  the  signification  conveyed  is,  that 
both  the  names  are  marks  for  the  same  object.  But  this  is  precisely 
what  Hobbes  produces  as  a  ikeorj  of  predication  in  general.  I£s 
doctrine  is  a  full  explanation  of  such  predications  as  these :  Hyde  was 
Clarendon,  or,  Tully  is  Cicero.  It  exhausts  the  meaning  of  those 
propositions.  But  it  is  a  sadly  inadequate  theory  of  any  others.  That 
It  should  ever  have  been  thought  of  as  such,  can  be  accounted  for  only 
by  the  fact,  that  Hobbes,  in  common  with  the  other  NominaHsts,  be- 
stowed Uttle  or  no  attention  upon  tne  connoUUian  of  words ;  and  sought 
for  their  meaning  exclusively  in  what  they  denote:  as  if  all  names  had 
been  (what  none  but  proper  names  really  are)  marks  put  upon  indi- 
viduate ;  and  as  if  there  were  no  difference  between  a  proper  and  a 
general  name,  except  that  the  first  denotes  only  one  individud^  and  the 
last  a  greater  number. 

It  has  been  seen,  however,  that  the  meaning  of  all  names,  except 
proper  names  and  that  poition  of  the  class  of  abstract  names  which  are 
not  connotative,  resides  in  the  connotation.  When,  therefore,  we  are 
analyzing  the  meaning  of  any  proposition  in  which  the  predicate  and 
the  subject,  or  either  of  them,  are  connotative  names,  it  is  to  the  con- 
notation of  those  terms  that  we  must  exclusively  look,  and  not  to  what 
they  denote,  or  in  the  language  of  Hobbes  (language  so  far  correct)  are 
names  of. 

In  asserting  liiat  the  truth  of  a  proposition  depends  upon  the  con- 
formity of  import  between  its  terms,  jas,  for  instance,  that  the  proposi- 
tion, Socrates  is  wise,  is  a  true  proposition,  because  Socrates  and  wise* 
are  names  applicable  to,  or,  as  he  expresses  it,^names  of  the  same  per- 
son ;  it  is  very  remarkable  that  so  powerful  a  thinker  should  not  have 
asked  himself  the  question.  But  how  came  they  to  be  names  of  the  same 
persoi^?  Surely  not  because  such  was  the  intention  of  those  who  in- 
vented the  words.  When  mankind  fixed  the  meaning  of  the  word 
wise,  they  were  not  thinking  of  Socrates,  nor  when  his  parents  gave 
him  the  name  Socrates,  were  they  thinking  of  wisdom.  The  names 
kappen  to  fit  the  same  person  because  of  a  certain^oc^,  which  fact  was 
not  known,  nor  in  being,  when  the  names  were  invented.  If  we  want 
to  know  what  the  fact  is,  we  shall  find  tha  clue  to  it  in  the  eonnotcOion 
of  the  names. 

A  bird,  or  a  stone,  a  man,  or  a  wise  man,  means  simply,  an  object 
having  such  and  such  attributes.  The  real  meaning  of  the  word  man, 
is  those  attributes,  and  not  John,  Peter,  Thomas,  &;c.  The  word 
mortal,  in  like  manner  connotes  a  certain  attribute  or  attributes ;  and 
when  we  say.  All  men  are  mortal,  the  mean-jag  of  the  proposition  is, 
that  aU  beings  which  possess  the  one  set  of  attributes,  possess  also  the 
other.  If,  in  our  experience,  the  attributes  connoted  by  man  are 
always  accompanied  by  the  attribute  connoted  by  mortal,  it  wiU  follow 
as  8  consequence,  that  the  class  man  will  be  wholly  included  in  tiie 
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elasfl  mortal f  and  that  mortal  will  be  a  name  of  all  things  of  which  man 
b  a  name :  but  wh^  ?  Those  objects  are  brought  under  the  name,  by 
possessing  the  attributes  connoted  by  it :  but  their  possession  of  the 
attributes  is  the  real  condition  on  which  the  truth  of  the  proposition 
depends ;  not  their  being  called  by  the  name.  ConnotatiTe  names  do 
not  precede,  but  follow,  the  attributes  which  they  connote.  If  one 
attribute  happens  to  be  always  found  in  conjunction  with  another 
attribute,  the  concrete  names  which  answer  to  diose  attributes  will  of 
course  be  predicable  of  the  same  subjects,  and  may  be  said,  in  Hobbes' 
language  (m  the  propriety  of  which  on  this  occasion  I  fully  concur),  to 
be  two  names  for  the  same  things.  But  the  possibility  of  a  concurrent 
application  of  the  two  names,  is  a  mere  consequence  of  the' conjunction 
between  the  two  attributes,  and  was,  in  most  cases,  neyer  thought  of 
when  the  names  were  invented  and  their  signification  fixed.  That  the 
diamond  is  combustible,  was  a  proposition  certainly  not  dreamed  of 
when  the  words  Diamond  and  Combustible  received  their  present 
meaning ;  and  could  not  have  been  discovered  by  the  most  ingenious 
and  refined  analysis  of  the  signification  of  those  words.  It  was  found 
out  by  a  very  diifferent  process,  namely,  by  exiting  the  .five  senses, 
and  learning  firom  them,  that  the  attribute  of  combustibility  existed  in 
all  those  diamonds  upon  which  the  experiment  was  tried ;  these  being 
so  numerous,  and  the  circumstances  of  the  experiments  such,  that  what 
was  true  of  ^ose  individuals  might  be  concluded  to  be  true  of  all  sub- 
stances "  coming  within  the  name,"  that  is,  of  all  substances  possessiag 
the  attributes  which  the  name  connotes.  The  assertion,  therefore, 
when  analyzed,  is,  that  wherever  we  find  certain  attributes,  there  will 
be  found  a  certain  other  attribute :  which  is  not  a  question  of  the  sig- 
nification of  names,  but  of  the  laws  of  nature ;  the  order  existing  among 
phenoxBena.  .:* 

§  3.  Although  Hobbes'  theory  of  Predication  has  not,  in  the  terms 
in  which  he  stated  it,  met  witl^  ji  very  favorable  reception  fix>m  philos- 
ophers, a  theory  virtually  identical  with  it,  and  not  by  any  means  so 
perspicuously  expressed,  may  almost  be  said  to  have  taJien  the  rank  of 
an  established  opmion.  The  most  generally  received  notion  of  Predi- 
cation decidedly  is,  that  it  consists  in  referring  something  to  a  doss,  i.  e., 
either  placing  an  individual  under  a  class,  or  placing  fne  class  under 
another  class.  Thus,  the  proposition,  Man  is  mortal,  asserts,  according 
to  this  view  of  it,  that  the  class  man  is  included  in  the  class  mortal. 
"  Plato  is  a  philosopher,"  asserts  that  the  individual  Plato  is  one  ot 
those  who  compose  the  class  philosopher.  If  the  proposition  is  nega- 
dve,  then  instead  of  placing  somethmg  in  a  class,  it  is  said  to  exclude 
something  fix>m  a  class.  Thus,  if  the  following  be  the  proposition. 
The  elephant  is  not  carnivorous ;  what  is  asserted  (according  to  this 
theory)  is,  that  the  elephant  is  excluded  fi:om  the  class  carnivorous,  or 
is  not  numbered  among  the  things  comprising  that  class.  »  There  is  no 
real  difference  except  m  language,  between  this  theory  of  Predication 
and  the  theory  of  Hobbes.  For  a  doss  is  absolutely  nothing  but  an 
indefinite  number  of  individuals  denoted  by  a  general  name.  The 
name  given  to  them  in  common,  is  what  makes  them  a  class.  To  refer 
anything  to  a  class,  therefore,  is  to  look  upon  it  as  one  of  the  things 
wMch  are  to  be  called  by  that  common  name.  To  exclude  it  firom  a 
class,  is  to  say  that  the  common  name  is  not  applicable  to  it. 
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How  widely  these  views  of  predication  have  prevailed,  is  evident 
fihom  this,  that  they  are  tibe  basis  of  the  celebrated  Dictum  de  amni  ei 
mtUo.'  When  the  syllogism  is  resolved^  by  ell  who  treat  of  it,  into  an 
inference  that  what  is  true  of  a  class  is  true  of  aU  things  whatever  that 
belong  to  the  class ;  and  when  this  is  laid  down  by  almost  all  professed 
logicians  as  the  ultimate  principle  to  which  all  reasoning  owes  its 
validity;  it  is'  dear  that  in  the  general. estimation  of  logicians,  the 
propositions  <ii  which  reasonings  ere  composed  can  be  the  expression 
of  nothing  bat  the  process  of  dividing  things  into  classes,  and  referring 
everything  to  its  proper  class. 

This  theory  appeazs  to  roe  a  signal  example  of  a  logical  error  very 
often  committed  in  logic,  that  of  "Oarepav  irporspov,  or  explaining  a 
thing  l^  something  which  presupposes  k.  When  I  «say  that  snow  is 
white,  1  may  and  ought  to  be  thinking  of  snow  as  a  class,  because  I 
am  asserting  a  proposition  as  true  of  all  snow :  but  I  am  certainly  not 
thinking  of  white  objects  as  a  class ;  I  am  thinking  of  no  white  object 
whatever  except  snow,  but  only  of  that,  and  of  the  sensation  of  white 
which  it  gives  me.  When,  indeed,  I  have  judged,  or  assented  to  the 
propositions,  that  snow  is  white,  and  that  several  other  things  also  are 
white,  I  gradually  begin  to  think  of  white  objects  as  a  class,  including 
snow  and  those  other  things.  But  this  is  a  conception  which  followed, 
not  preceded,  those  judgments,  and  therefore  cannot  be  given  as  an 
explanation  of  them.  Instead  of  explaining  the  effect  by  the  cause, 
this  doctrine  explains  the  cause  by  the  effect,  and  is,  I  conceive,  founded 
upon  a  latent  misconception  of  the  nature  of  classification. 

There  is  a  sort  of  language  very  generally  prevalent  in  these  dis- 
cussions, which  seems  to  suppose  that  classification  is  an  arrangement 
and  grouping  of  definite  and  known  individuals :  that  when  names 
were  imposed,  mankind  took  into  consideration  all  the  individual  ob 
jects  in  the  universe,  made  them  up  into  parcels  or  lists,  and  gave  to 
the  objects  of  each  list  a  common  name,  repeating  this  operation  toties 
quaUes  until  they  had  invented  all  the  general  names  of  wnich  language 
consists;  which  having  been  once  done,  if  a  question  subsequently 
arises  whether  a  certain  general  name  can  be  truly  predicated  of  a 
certain  particular  obiect,  we  have  only  (as  it  were)  to  read  the  roll  of 
die  objects  upon  "v^ch  that  name  was  conferred,  and  see  whether  the 
object  about  n^di  the  question  arises,  is  to  be  found  among  them. 
The  firamers  ^  language  (it  would  seem  to  be  supposed)  have  prede- 
termined afi  the  objects  that  are  to  compose  each  class,  and  we  have 
mily  to  refer  to  the  record  of  an  antecedent  decision. 

So  absurd  a  doctrine  will  be  owned  by  nobody  when  thus  nakedly 
stated ;  but  if  the  commonly  received  explanations  of  classification  and 
naming  do  not  implv  this  theory,  it  requires  to  be  shown  how  they  ad- 
mit of  being  reconciled  with  any  other. 

General  names  are  not  marks  put  upon  definite  objects ;  classes  are 
not  made  by  drawing  a  line  round  a  given  number  of  assignable  indi- 
viduals. The  objects  which  compose  any  given  class  are  perpetually 
fluctuating.  We  may  frame  a  class  without  knowing  the  mdividuals, 
or  even  any  of  the  individuals,  of  which  it  will  be  composed :  we  may 
do  so  while  believing  that  no  such  individuals  exist.  Ifby  the  meaning 
of  a  general  name  are  to  be  understood  the  things  which  it  is  the  name 
of,  no  general  name,  except  by  accident,  has  a  fixed  meaning  at  all,  or 
ever  long  retains  the  same  meaning.     The  only  mode  in  which  any 
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general  name  has  a  definite  meaning,  ia  by  being  a  name  of  an  indefi- 
nite variety  of  tbingsi  namely,  of  all  diinga,  known  or  unknown,  jpaal 
pres^it,  or  inture,  wbich  possess  certain  definite  attributes.  ^Vlien, 
by  studying  not  tli^  meaning  of  woids,  but  the  phenomena  of  nature, 
we  discover  that  t^ese  attributes  are  possessed  by  some  object  not  pre- 
Tiously  known  to  possess  them,  (as  when  chemists  found  that  the  dia 
mond  was  combustible),  we  include  this  new  object  in  the  class ;  but 
it  did  not  already  belong  to  the  class.  We  place  the  individual  in  the 
class  because  the  proposition  is  true ;  the  proposition  is  not  true  be- 
cause the  object  is  placed  in  the  class. 

It  will  appear  hereafter  in  treating  of  reasomne,  how  much  the 
theory  of  that  intellectual  process  has  been  vitiated  by  the  influence 
of  these  erroneous  views,  and  by  the  habit  which  they  exemplify  of 
assimilating  aU  the  ofterations  of  the  human  understanding  which  have 
truth  for  their  object,  to  processes  of  mere  classification  and  naming. 
Unfortimately,  the  minds  which  have  been  entangled  in  this  net  are 
precisely  those  which  have  escaped  the  other  cardinal  error  commented 
apon  in  the  beginning  of  the  present  chapter.  Since  the  revolution 
which  dislodged  Aristotle  from  the  schools,  logicians  may  almost  be 
divided  into  those  who  have  looked  upon  reasoning  as  essentially  an 
affiedr  of  Ideas,  and  those  who  have  looked  upon  it  as  essentially  an 
affair  of  Names. 

One  thing  it  is  but  just  to  remark.  Although  Hobbes'  theory  of 
Predication,  according  to  the  well  known  remanc  of  Leibnitz,  and  the 
avowal  of  Hobbes  himself*  renders  truth  and  falsity  completely  arbi- 
traiy,  with  no  standard  but  the  will  of  men,  it  must  not  be  concluded 
that  either  Hobbes,  or  any  of  the  other  philosophers  who  have  in  the 
main  agreed  with  him,  did,  in  fact,  consider  the  distinction  between 
truth  and  error  as  less  real,  or  attached  one  jot  less  of  importance  to  it, 
than  other  people.  To  suppose  that  they  did  so  would  argue  total 
nnacquaintance  with  their  other  speculations*  But  this  shows  how 
little  hold  their  doctrine  possessed  over  their  own  minds.  No  person 
at  bottom  ever  imagmed  that  there  was  nothing  more  in  truth  than 
propriety  of  expression ;  than  using  langraage  in  conformity  to  a  pre* 
vious  convention.  Widi  whatever  illusions  even  profound  thinKers 
may  have  satisfied  themselves  when  engaged  in  finding  a  geineral  solu- 
tion for  a  metaphysical  problem;  when  they  came  to  the  practical  ap- 
plication of  their  doctnnes,  they  were  always  prepared  with  some 
means  of  explaining  the  solution  away.  When  the  inquiry  was 
brought  down  firom  generals  to  a  particular  case,  it  has  always  been 
acknowledged  that  there  is  a  distinction  between  verbal  and  real  ques- 
tions ;  that  some  false  propositions  are  uttered  from  ignorance  of  the 
meaning  of  words,  but  that  in  others  the  source  of  the  error  is  a  mis- 
apprehension of  things ;  that  a  person  who  has  not  the  use  of  language 
at  all  may  form  propositions  mentally,  and  that  they  may  be  untrue, 
that  is,  he  may  believe  as  matters  of  fact  what  are  not  really  so.  This 
last  admission  cannot  be  made  in  stronger  terms  than  it  is  by  Hobbes 
himself  ;t  though  he  will  not  allow  such  erroneous  belief  to  be  called 

*  "  From  hence  alao  thia  may  be  deduced,  that  the  first  truthi  were  azbitrarily  made  by 
(hose  that  first  of  all  imposed  names  upon  things,  or  receiyed  them  from  the  imposition  of 
others.  For.it  is  true  (for  example)  that  man  it  a  livmg  creaturt,  but  it  is  for  tms  reason, 
that  it  {leased  n\en  to  impose  botii  these  names  on  the  same  thing"— Computatian  or  Logic, 
eb.  iji,  sect.  8. 

*  "  Men  are  subject  to  err  not  only  in  affirming  and  denying,  but  also  in  perception,  and 
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falsity,  but  only  error.  And^  moreover,  he  has  himself  laid  down,  in 
other  places,  doctrines  in  which  the  true  theory  of  predication  is  by 
implication  contained.  He  distinctly  says  that  general  names  are  given 
to  things  on  account  of  their  attributes,  and  that  abstract  names  are  the 
names  of  those  attributes.  '^Abstract  is  that  which  in  any  subject  de- 
notes the  cause  of  the  concrete  nam% And  these  causes  of  names 

are  the  same  with  the  causes  of  our  conceptions,  namely,  some  power 
of  action,  or  affection,  of  the  thing  conceived,  which  some  call  the  man- 
ner by  which  anything  works  upon  our  senses,  but  by  most  men  they 
are  called  acddenuy*  It  is  strange  that  having  eone  so  far,  he  should 
not  have  gone  one  step  farther,  and  seen  that  what  he  calls  the  cause 
of  the  concrete  name,  is  in  reality  the  mtiming  of  it ;  and  that  when  we 
predicate  of  any  subject  a  name  which  ]» given  because  of  an  attribute 
(or,  as  ho  calls  it,  an  accident),  our  object  is  not  Uf  affirm  the  name,  but, 
by  means  of  the  name,  to  affiim  the  attribute. 

§  4.  Let  the  predicate  be,  as  we  have  said,  a  connotative  term ;  and 
to  take  the  simplest  case  first,  let  the  subject  be  a  proper  name:  '' The 
summit  of  Chimborazo  is  white."  The  word  white  connotes  an  attri- 
bute which  is  possessed  by  the  individual  object  designated  by  the 
words,  '*  smnmit  of  Chimborazo,"  which  attribute  consists  in  the  phys- 
ical fact  of  its  exciting  in  human  beings  the  sensation  which  we  call  a 
sensation  of  white.  It  will  be  admitted  that,  by  asserting  the  propo- 
sition, we  wish  to  communicate  information  of  that  physical  fact,  and 
are  not  thinking  of  the  names,  except  as  the  necessary  means  of  ma- 
king that  communication.  The  meaning  of  the  proposition,  therefore, 
is,  that  the  individual  thing  denoted  by  the  subject,  has  the  attiibutos 
connoted  by  the  predicate. 

If  we  now  suppose  the  subject  also  to  be  a  connotative  name,  tlie 
meaning  expressed  by  the  proposition  has  advanced  a  step  iuither  in 
complication.  Let  us  first  suppose  the  proposition  to  be  universal,  bs 
well  as  affirmative:  *'A11  men  are  mortal"  In  this  case,  as  in  the 
last,  what  the  proposition  asserts  (or  expresses  a  belief  in),  is,  ol 
course,  that  the  objects  denoted  by  the  subject  (man)  possess  the 
attributes  connoted  by  the  predicate  (mortal).  Bu£  the  characteristic 
of  this  case  is,  that  the  objects  are  no  longer  inddviduaUy  designated 
They  are  pointed  out  only  bv  some  of  their  attributes :  they  are  the 
objects  called  men,  that  is,  the  beings  possessing  the  attributes  con- 
noted by  the  name  man ;  and  the  only  thing  known  of  them  may  be 
those  attributes :  indeed,  as  the  proposition  is  general,  and  the  objects 
denoted  by  the  subject  are  theren>re  indefinite  m  number,  most  of  uiem 
are  not  known  incQviduaUy  at  alL  The  assertion,  therefore,  is  not,  as 
before,  that  the  attributes  which  the  predicate  connotes  are  possessed 
by  any  given  individual,  or  by  any  number  of  individuals  previously 
known  as  John,  Thomas,  Richard,  &;c.,  but  that  those  attributes  are 
possessed  by  each  and  every  individual  possessing  certain  other  attri- 

in  silent  cogitation Tacit  errors,  or  the  errors  of  sense  and  cogitation,  are  made  by 

passing  from  one  imagination  to  the  imagination  of  another  different  thing ;  or  by  feigning 
that  to  be  past,  or  futare,  which  never  was,  nor  ever  shall  be;  as  when,  hj  seeing  the  im^ 
age  of  the  sun  in  water,  we  imasine  the  sun  itself  to  be  there ;  or  by  seemg  swords,  that 
there  has  been,  or  shall  be,  fighting,  because  it  uses  to  be  so  for  the  most  part;  oi 
when  from  promisee  we  feion  the  mmd  of  the  promisor  to  be  such  and  such ;  or,  lastly^ 
when  from  any  sign  we  Taimy  imagine  something  to  be  signified  which  is  not  And  erron 
of  this  sort  are  common  to  all  things  that  have  sense.'*— Compu/otton  or  Logic,  ch.  t.,  sect  1 
*  lb.,  ch.  iii.,  sect  3. 
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butes ;  that  whatever  has  the  attributes  connoted  by  the  suDJect,  has 
also  those  connoted  by  the  predicate ;  that  the  latter  set  of  attributes 
constantly  accompany  the  former  set  Whatever  has  the  attributes  of 
man  has  the  attribute  of  mortality ;  mortality  coisstantly  accompanies 
the  attributes  of  man. 

If  it  be  remembered  that  every  attribute  is  grounded  upon  some  fact 
or  phenomenon,  either  of  outward  sense  or  of  inward  consciousness, 
and  that  to  possess  an  attribute  is  another  phrase  for  being  the  cause 
of,  or  forming  part  of,  the  fact  or  phenomenon  upon  which  £e  attribute 
is  grounded;  we  may  add  one  more  step  to  complete  the  analysis. 
The  proposition  which  asserts  that  one  attribute  always  accompanies 
another  attribute,  does  really  assert  thereby  no  other  thing  than  this, 
that  one  phenomenon  always  accompanies  another  phenomenon ;  inso- 
much that  where  we  find  the  one,  we  have  assurance  of  the  existence 
of  the  other.  Thus,  in  the  proposition,  All  men  are  mortal,  the  word 
man  connotes  the  attributes  which  we  ascribe  to  a  certain  kind  of  living 
creatures,  on  the  groimd  of  certain  phenomena  which  they  exhibit, 
and  which  are  partly  physical  phenomena,  namely  the  impressions 
made  on  our  senses  by  their  bodily  form  and  structure,  and  partly 
mental  phenomena,  namely  the  sentient  and  intellectual  life  which  they 
have  ot  their  own.  All  this  is  understood  when  we  utter  the  word 
man,  by  any  one  to  whom  the  meaning  of  the  word  is  known.  Now, 
when  we  say,  Man  is  mortal,  we  mean  that  wherever  these  various 
physical  and  mental  phenomena  are  all  found,  there  we  have  assurance 
that  the  other  physical  and  mental  phenomenon,  called  death,  wiU  not  fail 
to  take  place.  The  proposition  does  not  affirm  when  ;  for  the  connota- 
tion of  ue  word  mortal  goes  no  further  than  to  the  occurrence  of  the  phe- 
nomenon at  some  time  or  other,  leaving  the  precise  time  undecided. 

§  5.  We  have  alreadv  proceeded  far  enough  not  only  to  demonstrate 
the  error  of  Hobbes,  but  to  ascertain  the  real  import  of  by  far  the 
most  numerous  class  of  propositions.  The  object  of  belief  in  a  propo- 
sition, when  it  asserts  anything  more  than  the  meaning  of  words,  is 
generally,  as  in  the  cases  which  we  have  examined,  either  the  coexist- 
ence or  the  sequence  of  two  phenomena.  At  the  very  commencement 
of  our  inquiry,  we  found  that  every  act  of  belief  implied  two  Things ; 
we  have  now  ascertained  what,  in  the  most  frequent  case,  these  two 
things  are,  namely  two  Phenomena,  in  other  words,  two  states  of 
consciousness ;  and  what  it  is  which  the  proposition  affirms  (or  denies) 
^1  subsist  between  them,  namely  either  succession,  or  coexistence. 
And  this  case  includes  innumerable  instances  which  no  one,  previous 
to  reflection,  would  think  of  referring  to  it  Take  the  following 
example :  A  generous  person  is  worthy  of  honor.  Who  would  expect 
to  recognize  here  a  case  of  coexistence  between  phenomena  ?  But  so 
it  is.  The  attribute  which  causes  a  person  to  be  termed  generous,  is 
ascribed  to  him  on  the  ground  of  states  of  his  mind,  and  particulars  of 
his  conduct:  both  are  phenomena;  the  former  are  facts  of  internal 
consciousness,  the  latter,  so  far  as  distinct  from  the  fonner,  are  physical 
facts,  or  perceptions  of  the  senses.  Worthy  of  honor,  admits  of  a 
similar  analysis.  Honor,  as  here  used,  means  a  state  of  approving 
and  admiring  emotion,  followed  upon  occasion  by  corresponoing  out- 
ward acts.  *•  Worthy  of  honor"  connotes  all  this,  together  with  oui 
approval  of  the  act  of  showing  honor.     All  these  are  phenomena  > 
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States  of  internal  consciousness,  accompanied  or  followed  by  physical 
facts.  WLen  we  say,  A  generous  person  is  worthy  of  honor,  we  affirm 
coexistence  between  the  two  complicated  phenomena  connoted  by  the 
two  terms  respectively.  We  affirm,  that  wherever  and  whenever  the 
inward  feelings  and  outward  facts  implied  in  the  word  ffenerosity, 
have  place,  then  and  there  the  existence  and  manifestation  of  an  inward 
feeling,  honor,  would  be  followed  in  our  minds  by  another  inward 
feeling,  approval. 

After  the  analysis  in  a  former  chapter  of  the  import  of  names,  many 
examples  are  not  needed  to  illustrate  the  import  of  propositions. 
When  there  is  any  obscurity  or  difficulty,  it  does  not  lie  m  the  mean 
ibg  of  the  proposition,  but  in  the  meaning  of  the  names  which  compose 
it ;  in  the  complicated  nature  of  the  connotation  of  many  words ;  the 
immense  multitude  and  prolonged  series  of  facts  which  often  constitute 
the  phenomenon  connoted  by  a  name.  But  where  it  is  seen  what  the 
phenomenon  is,  there  is  seldom  any  difficulty  in  seeing  that  the  asser- 
tion conveyed  by  the  proposition  is,  the  coexistence  of  one  such 
phenomenon  with  another ;  or  the  succession  of  one  such  phenomenon 
to  another :  their  conjunction,  in  short,  so  that  where  the  one  is  found, 
we  may  calculate  on  finding  both. 

This,  however,  though  the  most  common,  is  not  the  only  meaning 
which  propositions  are  ever  intended  to  convey.  In  the  first  place, 
sequences  and  coexistences  are  not  only  asserted  respecting  Phe- 
nomena ;  we  make  propositions  also  respecting  those  hidden  causes  of 
Phenomena  which  are  named  substances  and  attributes.  A  substance, 
owever,  being  to  us  nothing  but  either  that  which  causes,  or  that 
which  is  conscious  of,  phenomena ;  and  the  same  being  true,  mutatis 
mfUandis,  of  attributes;  no  assertion  can  be  made,  at  least  with  a 
meaning,  concerning  these  unknown  and  unknowable  entities,  (beyond 
their  mere  existence),  except  in  virtue  of  the  Phenomena  by  which 
alone  they  manifest  themselves  to  our  faculties.  When  we  say,  Socrates . 
was  contemporary  with  the  Peloponnesian  war,  the  foundation  of  this . 
assertion,  as  of  all  assertions  concerning  substances,  is  an  assertion 
concerning  the  phenomena  which  they  exhibit, — ^namely,  that  the  series . 
of  facts  by  which  Socrates  manifested  himself  to  mankind,  and  the 
series  of  mental  states  which  constituted  his  earthly  existence,  went 
on  simultaneously  with  the  series  of  facts  known  by  the  name  of  the 
Peloponnesian  war.  Still,  the  proposition  does  not  assert  that  alone ; 
it  asserts  that  the  Thing  in  itself^  the  nouinenon  Socrates,  was  existing, 
and  doing  or  experiencing  those  various  facts,  during  the  same  time. 
Coexistence  and  sequence,  therefore,  may  be  affirmed  or  denied  not 
J  only  between  phenomena,  but  between  noumena,  or  between  a  noume- 
non  and  phenomena.  And  there  is  one  kind  of  assertion  which  may 
be  made  respecting  noumena,  independently  of  the  phenomena  which 
are  their  sensible  manifestation  i  the  assertion  of  tneir  simple  exist- 
ence. But  what  is. a  noumenoni  an  unknown  cause.  In  affirming, 
therefore,  the  existence  of  a  noumenon,  we  affirm  causation.  Here, 
therefore,  are  two  additional  kinds  of  fact,  capable  of  being  asserted 
in  a  proposition.  Besides  the  propositions  which  assert  Sequence  or 
Coexistence,  there  are  some  which  assert  simple  Existence;  and 
others  assert  Causation,  which,  subject  to  the  explanations  which  will 
follow  in  the  Third  Book,  must  be  considered  provisionally  as  a  distinct 
and  peculiar  kind  of  assertion 
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§  6.  To  these  four  kinds  of  matter-of-fact  or  assertion,  must  be 
added  a  fifth,  Resemblance.  This  was  a  species  of  attribute  which 
we  found  it  impossible  to  analyze ;  for  which  no /undavientum,  distinct 
from  the  objects  themselves,  could  be  assigned.  In  addition  to  prop- 
ositions which  assert  a  sequence  or  coexistence  between  two  phenom- 
ena, there  are  therefore;  also,  propositions  which  assert  resemblance 
between  them :  as.  This  color  is  like  that  color ; — Thelieat  6f  to-day  is 
equal  to  the  heat  of  yesterday.  It  is  true  that  such  an  assertion  might 
with  some  plausibility  be  bought  within  the  description  of  an  affirma- 
tion of  sequence,  by  cons*  iering  it  as  an  assertion  that  the  simulta- 
neous contemplation  of  tLd  two  colors  is  followed  by  a  specific  feeling 
termed  the  feeling  of  resemblance.  But  there  would  be  nothing 
gained  by  encumbering  ourselves,  especially  in  this  place,  with  a 
generalizadbn  Which  may  be  looked  upon  as  strained.  Logic  does 
not  undertake  to  analyze  things  into  their  ultimate  elements.  Resem- 
blance between  two  phenomena  is  more  intelligible  in  itself  than  any 
explanation  could  make  it,  and  under  any  classification  must  remain 
specifically  distinct  from  the  ordin&ty  cases  of  sequence  and  coexistence. 

It  is  sometimes  said  diat  all  propositions  whatever,  of  which  the 
predicate  is  a  general  name,  do,  in  point  of  fact,  affirm  or  deny  resem- 
blance. All  such  propositions  affirm  that  a  thing  belongs  to  a  class ; 
but  things  being  classed  together  according  to  their  resemblance, 
everything  is  of  course  classed  with  the  things  which  it  resembles 
most;  and  thence,  it  may  be  said,  when  we  affirm  that  gold  is  a 
metal,  or  that  Socrates  is  a  man,  the  affirmation  intended  is,  that  gold 
resembles  other  metals;  and  Socrates  other  men,  more  nearly  dian 
diey  resemble  the  objects  contained  in  any  other  of  the  classes  co- 
ordinate with  thesa 

There  is  some  slight  degree  of  foundation  for  this  remark,  biit  no 
more  dian  a  slight  degree.  The  arrangement  of  things  into  classes, 
such  as  the  class  metcUf  or  the  class  matif  is  grounded  indeed  upon  a 
resemblsmce  among  the  things  which  are  placed  in  the  same  class,  but 
not  upon  a  mere  general  resemiblance  :  the  resemblance  it  is  grounded 
upon  consists  in  ^e  possession  by  all  those  things,  of  certain  common 
peculiarities ;  and  those  peculiarities'  it  is  which  the  terms  connote, 
and  which  the  propositions  consequiently  assert ;  not  the  resemblance : 
for  though  when  I  say.  Gold  is  a  metal,  I  say  by  implication  that  if 
there  be  any  other  metals  it  must  resemble  them,  yet  if  there  were  no 
other  metals  I  might  still  assert  the  proposition  with  the  same  mean- 
ing as  at  present,  namely,  that  gold  has  the  various  properties  implied 
in  the  word  metal;  just  as  it  might  be  said.  Christians  are  men,  even 
if  there  were  no  men  who  were  not  Christians ;  or  as  the  expression, 
Jehovah  is  God,  might  be  used  by  the  firmest  believer  in  the  unity  of 
the  godhead.  Propositions,  therefore,  in  which  objects  are  referred  to 
a  class  because  they  possess  the  attributes  constituting  the  class,  are 
BO  far  from  asserting  nothing  but  resemblance,  that  they  do  not,  prop- 
eriy  speaking,  assert  resemblance  at  alL 

But  we  remar^d  some  time  ago  (and  the  reasons  of  the  remark 
will  be  more  fully  entered  into  in  a  subsequent  Book),  that  there  is  some^ 
dmes  a  convenience  in  extending  the  boimdaries  of  a  class  so  as  to 
include  things  which  possess  in  a  very  inferior  degree,  if  in  ainy,  the 
characteristic  properties  of  the  class, — provided  they  resemble  that 
class  more  than  any  other,  insomuch  that  the  general  ^propositions 
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which  are  true  of  the  claas  will  be  nearer  to  being  true  of  thoee  things 
than  any  jther  equally  general  propositions.  As,  for  instance,  there 
are  substances  called  metals  which  have  very  few  of  the  properties  by 
which  metals  are  commonly  recognized ;  and  almost  every  great  family 
of  plants  or  animals  has  a  few  anomalous  genera  or  species  on  its 
borders,  which  are  admitted  into  it  by  a  sort  of  courtesy,  and  concern- 
ing which  it  has  been  matter  of  discussion  to  what  family  they  properly 
belonged.  Now  when  the  class-name  is  predicated  of  any  object  of 
this  description,  we  do,  by  so  predicating  it,  affirm  resemblance  and 
nothing  more.  And  in  order  to  be  scrupulously  correct,  it  ought  to 
be  said,  that  in  every  case  in  which  we  predicate  a  general  name,  we 
affirm,  not  absolutely  that  the  object  possesses  the  properties  designa< 
ted  by  the  name,  but  that  it  either  possesses  those  properties,  or  if  it 
does  not,  at  any  rate  resembles  the  things  which  do  so,  more  than  it 
resembles  any  other  things.  In  most  cases,  however,  it  is  unnecessary 
to  suppose  any  such  alternative,  the  latter  of  the  two  fi;rounds  being 
very  seldom  that  on  which  the  assertion  is  made :  and  when  it  is,  there 
is  generally  some  slight  difference  in  the  form  of  the  expression,  as» 
This  species  (or  genus)  is  considertdf  or  may  be  ranked,  as  belonging 
to  sucn  and  such  a  family :  we  should  hardly  say  positively  that  il 
does  belong  to  it,  unless  it  possessed  unequivocally  me  properties  of 
which  the  class-name  is  scientifically  significant. 

There  is  still  another  exceptional  case  in  which,  although  the  predi- 
cate is  a  name  of  a  class,  yet  in  predicating  it  we  affirm  nothing  but 
resemblance,  the  class  being  founded  not  upon  resemblance  in  any 
particular  respect,  but  upon  general  unanalyzable  resemblance.  The 
classes  in  question  are  those  into  which  our  simple  sensations,  or 
other  simple  feelings,  are  divided.  Sensations  of  white,  for  instance^ 
are  classed  together,  not  because  we  can  take  them  to  pieces,  and  say 
they  are  alike  in  this,  and  not  alike  in  that,  but  because  we  feel  them 
to  be  alike  altogether,  although  in  different  degrees.  When,  there- 
fore, I  say.  The  color  I  saw  yesterday  was  a  white  color,  or,  The 
sensation  I  feel  is  one  of  tightness,  in  both  cases  the  attribute  I  affirm 
of  the  color  or  of  the  other  sensation  is  mere  resemblance, — simple 
likeness  to  sensations  which  I  have  had  before,  and  which  have  had 
those  names  bestowed  upon  them.  The  names  of  feelings,  like  other 
concrete  general  names,  are  connotative ;  but  they  connote  a  mere 
resemblance.  When  predicated  of  any  individual  feeling,  the  infor- 
mation they  convey  is  that  of  its  likeness  to  the  other  feelings  which 
we  havd  been  accustomed  to  call  by  the  same  name.  And  thus  much 
may  suffice  in  illustration  of  the  kind  of  Propositions  in  which  the 
matter-of-fact  asserted  (or  denied)  is  simple  Resemblance. 

Existence,  Coexistence,  Seauence,  Causation,  Resemblance :  one  or 
other  of  these  is  asserted  (or  aenied)  in  every  proposition,  without  ex- 
ception. This  five-fold  division  is  an  exhaustive  classification  of  mat- 
ters-of-fact ;  of  all  things  that  can  be  believed  or  tendered  for  belief; 
of  all  questions  that  can  be  propounded,  and  all  answers  that  can  be 
returned  to  them.  Instead  of  Coexistence  and  Sequence,  we  shall 
sometimes  say,  for  greater  particularity,  Order  in  Place,  and  Order  in 
Time  :  Order  in  Place  being  one  of  the  modes  of  coexistence^  not  ne- 
cessary to  be  more  particularly  analyzed  here ;  while  the  mere  &ct  ol 
coexistence,  or  simultaneousness,  may  be  classed  together  with  Se 
quence,  under  the  head  of  Order  in  Time. 
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f  7.  In  die  foregoing  inquiry  into  the  import  of  Propositions,  we 
haTe  thought  it  necessary  to  analyze  directly  those  alone,  in  which  the 
terms  of  the  proposition  (or  the  predicate  at  least)  are  concrete  terms. 
But,  in  doing  so,  we  have  indirectly  analyzed  those  in  which  the  terms 
are  abstract.  The  distinction  between  an  abstract  term  and  its  cor- 
Tesponding  concrete,  is  no  difference  in  what  they  are  appointed  to  sig- 
nify ;  for  the  real  signification  of  a  concrete  eeneral  name  is,  as  we 
have  so  often  said,  its  connation ;  and  what  the  concrete  term  con- 
notes, forms  the  entire  meaning  of  the  abstract  name.  Since  there  is 
nothing  in  the  import  of  an  abstract  name  which  is  not  in  the  import 
of  the  corresponmng  concrete,  it  is  natural  to  suppose  that  neither  can 
there  be  anyuiing  in  the  import  of  a  proposition  of  which  the  terms  are 
abstract,  but  what  there  is  in  some  proposition  which  can  be  framed  of 
concrete  terms. 

And  this  presumption  a  closer  examination  will  confirm.    An  ab 
stract  name  is  the  name  of  ah  attribute,  or  combination  of  attributes 
The  cotrespofiding  concrete  is  a  name  given  to  things,  because  of,  and 
in  order  to  express,  their  possessing  that  attribute,  or  that  combination 
of  attribates.    When,  therefore,  we  predicate  of  anything  a  concrete 
name,  the  attribute  is  what  we  in  reality  predicate  of  it.      But  it 
has  now  been  shown  that  in  all  propositions  of  which  the  predicate  is 
a  concrete  name,  what  is  really  predicated  is  one  of  five  things :  Ex- 
istence,  Coexistence,   Causation,  Sequence,  or  Resemblance.     An 
attribute,  the2efi>re,  is  necessarily  either  an  existence,  a  coexistence 
a  causation,  a  sequence,  or  a  resemblance.     When  a  proposition  con- 
sists of  a  subject  and  predicate  which  are  abstract  terms,  it  consists  of 
terms  which  must  necessarilly  signify  one  or  other  of  these  thinc^s 
When  we  predicate  of  any  thing  an  abstract  name,  we  affirm  of  the 
thing  that  it  is  one  or  other  of  diese  five  things ;  tJiat  it  is  a  case  of 
Existence,  or  of  Coexistence,  or  of  Causation,  or  of  Sequence,  or  of 
Resemblance. 

It  is  impossible  to  ima^ne  any  proposition  expressed  in  abstract 
terms,  which  cannot  be  transformed  into  a  precisely  equivalent  propo- 
sition in  which  the  terms  are  concrete,  namely,  either  the  concrete 
names  which  connote  the  attributes  themselves,  or  the  names  of  the 
JitndametUa  of  those  attributes,  the  &ct8  or  phenomena  on  which  they 
aie  grounded.  To  illustrate  the  latter  case,  let  us  take  this  propo- 
sition, of  which  only  the  subject  is  an  abstract  name,*->''  Thougntless- 
ness  is  dangerous."  Thoughtlessness  is  an  attribute  grounded  on  the 
&cts  which  we  call  thoughtless  actions  ;  and  the  proposition  is  equiva- 
lent to  this,  Thoughtless  actions  are  dangerous.  In  the  next  example 
the  predicate  as  well  as  the  subject  are  abstract  names :  "  Whiteness 
is  a  color;"  or  **  The  color  of  snow  is  a  whiteness."  These  attributes 
being  grounded  upon  sensations,  the  equivalent  propositions  in  the 
concrete  would  je,  The  sensation  of  white  is  one  oi  the  sensations 
called  those  of  .color, — The  sensation  of  sight,  caused  by  looking  at 
snow,  is  one  of  the  seYisations  called  sensations  of  white.  In  these 
propositions,  as  we  have  before  seen^  the  matter-of-fact  asserted  is  a 
hesemblance.  Tn  the  following  examples,  the  concrete  terms  are 
those  which  directly  correspond  to  the  abstract  names ;  connoting  the 
attribute  which  these  denote.  "  Prudence  is  a  virtue :"  this  may  be 
rendered,  **  All  prudent  persons,  in  so  fur  at  prudent,  are  virtuous :" 
'^  Courage  is  deserving  of  hcnor"  thus,  "  All  courageous  persons  are 
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deserving  of  honor  90  far  forth  as  diey  ore  coiUBgeons;"  wlncli  is 
equivalent  to  this — "  All  courageous  persons  deserve  an  addition  to  llie 
honor,  or  a  diminution  of  the  disgrace,  which  would  attach  to  them  oa 
other  grounds." 

In  order  to  throw  still  further  light  upon  the  import  of  propositions 
of  which  the  terms  are  ahstract,  we  wiU  subject  one  of  the  examples 
given  above  to  a  minuter  analysis*  The  proposition  we  shall  select  ia 
the  following— '' Prudence  is  a  virtue."  ^et  us  substitute  for  the 
word  virtue  an  equivalent  but  more  definite  expression,  such  as  <'a 
mental  quality  beneficial  to  society/'  or  ^  a  mentd  qnaHty  pleasing  to 
Grod/'  or  whichever  other  of  the  definitions  of  virtue  we  prefer.  What 
the  proposition  asserts  is  a  sequence,  accompanied  with  causation, 
namely,  that  benefit  to  society,  or  that  the  approval  of  God,  is  consequent 
upon,  and  caused  by,  prudence.  Here  is  a  sequence ;  but  between 
what  1  We  understand  the  consequent  of  the  sequence,  but  we  have 
yet  to  analyze  the  antecedent.  Prudence  is  an  attribute ;  and,  in  con< 
nexion  with  it,  two  things  besides  itself  are  to  be  considered ;  prudent 
persons,  who  are  the  subject  of  the  attribute,  and  prudential  conduct, 
which  may  be  called  the  foundation  of  it.  Now,  is  either  of  these  the 
antecedent  1  and,  first,  is  it  meant,  that  th^  approval  of  God,  or  benefit 
to  society,  is  attendant  upon  all  prudent,  persons  ?  No ;  except  in  so 
for  forth  as  they  are  prudent ;  for  prudent  persons  who  are  scoundrels 
can  seldom  on  the  whole  be  beneficial  to  sobiety,  nor  acceptable  to 
even  finite  wisdom.^  Is  it  upon  prudential  conduct,  then,  that  divine 
approbation  and  benefit  to  mankind  are  invariably  consequent  T  Nei- 
ther is  this  the  assertion  meant  when  it  is  said  that  prudence  is  a 
virtue ;  except  with  the  same  reservation  as  befisre,  ana  for  the  same 
reason,  namely,  that  prudential  conduct,  although  in  so  for  o^  it  is  pru- 
dential it  is  beneficial  to  society,  may  yet,  by  reason  of  some  other  of 
its  qualities,  be  productive  of  an  injury  outweighing  the  benefit,  and  of 
a  divine  displeasure  exceeding  the  approbation  which  would  be  due 
to  the  prudence.  Neither  the  substance,  therefore  (viz.,  the  person), 
Dor  the  phenomenon  (the  conduct),  is  an  antecedent  upon  which  the 
other  term  of  the  sequence  is  universally  consequent.  But  the  propo- 
sition, '*  Prudence  is  a  virtue,"  is  an  universal  proposition.  What  is  it, 
then,  upon  which  the  proposition  affirms  the  effects  in  question  to  be 
universally  consequent  Y  Upon  that  tn  the  person,  and  in  the  conduct, 
which  causes  them  to  be  called  prudent,  and  which  is  equally  in  them 
when  the  action,  though  prudent,  is  wicked;  namely,  a  coxrect  fore- 
sight of  consequences,  a  just  estimation  of  their  importance  to  the  object 
in  view,  and  repression  of  any  unreflecting  impulse  at  variance  with 
the  deliberate  purpose.  These,  which  are  states  of  the  person's  mind, 
axe  the  real  antecedent  in  the  sequence,  the  real  cause  in  the  causation, 
which  are  asserted  by  the  proposition.  But  these  are  also  the  real 
ground,  or  foundation,  of  the  attribute  Prudence ;  since  wherever  these 
states  of  mind  exist  we  may  predicate  prudence,  even  before  we  know 
whether  any  conduct  has  mllowed.  And  in  this  manner  every  asser- 
tion respecting  an  attribute  may  be  transformed  into  an  asseition  exactly 
equivalent  respecting  the  fact  or  phenomenon  which  is  die  ground  of 
the  attribute.  And  no  case  can  be  assigned,  where  that  which  is  pre- 
dicated of  the  fact  or  phenmnenon,  does  not  belong  to  one  or  other  of 
the  five  species  formerly  enumerated :  it  is  either  simple  Existence,  01 
it  is  some  Sequence,  Coexistence,  Gausaticai,  or  ResemUanca* 
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And  as  these  five  are  the  only  things  which  can  be  affirmed,  so  arc 
they  the  only  things  which  can  be  denied.  ''No  hozses  are  web 
footed/'  denies  that  the  attributes  of  a  horse  ever  coexist  with  web-feet 
It  is  scarcely  necessary  to  apply  the  same  analysis  to  Particnlar  ai!irm« 
ations  and  negations.  **  Some  birds  are  web-footed/'  affirms  that,  with 
the  attributes  connoted  by  hind,  the  phenomenon  web-feet  is  sometimes 
coexistent :  **  Some  birds  are  not  web-footed,"  asserts  that  there  are 
other  instances  in  which  this  coexistence  does  not  have  pTace.  Any 
&rther  explanation  of  a  thing  which,  if  the  previous  exposition  ha^ 
been  assented  to,  is  so  obvious,  may  weU  be  spared. 


CHAPTER  VI. 

OF  FROFOSmONS  BfER£LT  VERBAL. 


« 

§  UJ^B  a  preparation  for  the  inquiry  which  is  the  proper  object  of 
Logic,  namely,  in  what  manner  propositions  are,to  be  proved,  we  have 
found  it  necessary  to  inquire  what  they  contain  which  requires,  or  is 
susceptible  of,  pioof ;  or  (which  is  the  same  thing)  what  they  assert. 
In  the  course  of  ihis  preliminary  investigation  into  the  import  of  Prop- 
ositions, we  examuied  the  opinion  of  the  Conceptualists,  that  a  propo- 
sition is  the  expression  of  a  relation  between  two  ideas ;  and  ^e  doO- 
'  trine  of  the  Nominalists,  that  it  is  the  expression  of  an  agreement  or 
disagreement  between  the  meanings  of  two  names.  We  decided  that, 
as  general  theories,  both  of  these  are  erroneous ;  and  that,  although 
propositions  may  be  made  both  respecting  names  and  respecting  ideas, 
neither  the  one  nor  the  other  are  the  subject-matter  of  Propositions 
considered  generally.  We  then  examined  the  different  kinds  of  prop- 
ositions, and  we  found  that,  with  the  exception  of  those  which  are 
merely  verbal,  they  assert  five  different  kinds  of  matters  offset,  name- 
ly, Existence,  Order  in  Place,  Order  in  Time,  Causation,  and  Resem- 
blance ;  that  in  every  proposition  one  of  these  five  ii  either  affirmed,  or 
denied,  of  some  fact  or  phenomenon,  or  of  some  object  the  unknown 
source  of  a  fact  or  phenomenon. 

XlB  'H"^"^^^^'^^  ^^^^"^^^J  ^^  different  kinds  of  matters  of  fact  as- 
serted  in  propositions,  Y^e  reserved  one  class  of  propositiofls.  which  ^o 
not  relata-tQ.^anY  mfttter  of  fact^  in  the  pioper  sense  of  the  term,  at  all,, 
but  to  the  meaning  of  names.'  Since  names  and  their  signification  are 
enllftiiy  artitrary,  such'  propositions  are  not,  strictly  speaking,  suscep- 
tible of  truth  or  fiilsity,  but  cmly  of  cQ|^fi)rmity  or  disconformi^  to  uaftgp  t^  ^ 
or  fionvpTifinn  ;  npi\  all  the  proof  they  are  capable  oris  prooTof  usage ; 
proof  that  the  words  have  been  employed  by  others  ill  the  acceptation 
m  which  the  speaker  or  writer  desires  to  use  them.  These  propositions 
occupy,  however,  a  conspicuous  place  in  philosophy ;  and  their  nature 
and  characteristics  are  of  as  much  importance  in  logic,  as  those  of  any 
of  the  other  classes  of  propositions  previously  adverted  to.- 

If  ail  propositions  respecting  the  significataon  of  words,  were  as  sim- 
ple and  unimportant  as  those  which  served  us  for  examples  when  ex- 
amining Hoboes'  theory  of  predication,  viz.,  those  of  which  the  subject 
and  predicate  are  proper  names,  and  which  assert  only  that  those  names 
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have,  or  that  they  have  not,  been  conventionally  assigned  to  the  sam 
individual ;  there  would  be  little  to  attract  to  such  propositions  the 
attention  of  philosophers.  But  the  class  of  merely  verbal  propositions 
embraces  not  only  much  mpre  than  these,  but  much  more  dian  any 
propositions  which  at  first  sight  present  themselves  as  verbal ;  compre- 
hending a  kind  of  assertions  which  have  been  regarded  not  only  aa 
relating  to  things,  but  as  having  actually  a  more  intimate  relation  with 
them  than  any  other  propositions  whatever.  The  student  in  philosophy 
will  perceive  that  I  allude  to  the  distinction  on  which  so  much  stress 
was  laid  by  the  schoolmen,  and  which  has  been  retained  either  under 
the  same  or  imder  other  names  by  most  metaphysicians  to  the  present 
day,  viz.,  between  what  were  called  essentieUf  and  what  were  called 
accidenUU  propositions,  and  between  essential  and  accidental  properties 
or  attributes. 

§  2.  Almost  all  metaphysiciaiiB  prior  to  Locke,  as  well  as  many  since 
his  time,  hive  made  a  great  mystery  of  Essential  Predication,  and  of 
predicates  which  were  said  to  be  of  the  essence  of  the  subject.  The 
essence  of  a  thing,  they  said,  was  that  without  which  the  thiiu;  could 
neither  be,  nor  be  ccgiceived  to  be.  Thus,  rationality  was  of  the  es- 
sence of  man,  because  without  rationality,  man  could  not  be  conceived 
to  exist.  The  different  attributes  which  made  up  the  essence  of  the 
thing,  were  called  its  essential  properties ;  and  a  proposition  in  which 
any  of  these  were  predicated  of  it,  was  called  an  Essential  Proposi- 
tion, and  was  considered  to  eo  deeper  into  the  nature  of  the  thing,  and 
to  convey  more  important  mformation  respecting  it,  than  any  other 
proposition  could  do.  All  properties,  not  of  the  essence  of  the  thing, 
were  called  its  accidents ;  were  supposed  to  have  nothing  at  all,  or 
nothing  comparatively,  to  do  with  its  inmost  nature ;  and  the  proposi 
tions  in  which  any  of  these  were  predicated  of  it  were  called  Acciden- 
tal Propositions.  A  connexion  may  be  traced  between  this  distinction, 
which  originated  with  the  schoolmen,  and  the  well  known  dogmas  of 
tubstantitB  secunda,  or  genera]  substances,  and  substantial  Jbrms,  doc- 
trines which  under  varieties  of  lanmage  pervaded  alike  the  Aristote- 
lian and  the  Platonic  schools,  and  of  which  more  of  the  spirit  has  come 
down  to  modem  times  than  mieht  be  conjectured  from  the  disuse  of 
the  phraseology.  The  false  views  of  the  nature  of  classification  and 
generalization  which  prevailed  among  the  schoolmen,  and  of  which 
uiese  dogmas  were  the  technical  expression,  afford  the  only  explanation 
which  can  be  given  of  their  having  misunderstood  the  real  nature  of 
those  Essences  which  held  so  conspicuous  a  place  in  their  philosophy. 
They  said,  truly,  that  man  cannot  be  conceived  without  rationality. 
But  though  man  cannot,  a  being  may  be  conceived  exactly  like  a  man 
in  all  points  except  that  one  quality,  and  those  others  which  are  the 
conditions  or  cohsequences  of  it.  AU  therefore  which  is  really  true  in 
the  assertion  that  man  cannot  be  conceived  without  rationality,  is  only, 
that  if  he  had  not  rationality,  he  would  not  be  reputed  a  man.  There 
is  no  impoflsibilfty  in  conceiving  the  thing,  nor,  for  aught  we  know,  in 
its  existing :  the  impossibility  is  in  the  conventions  of  language,  which 
will  not  auow  the  thmg,  eyen  if  it  exist,  to  be  called  by  the  name  which 
is  reserved  for  rat  onal  beings.  Rationality,  in  short,  is  involved  in  the 
meaning  of  the  wo^  man;  it  is  one  of  the  attributes  connoted  by  the 
name.  rThe  essence  of  man,  simply  means  the  whole  of  the  attributes 
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conuoted  by  the  word ;  and  any  one  of  those  attributes  taken  singly,  is 
an  essential  property  of  man/ 

The  doctrines  which  prevented  the  real  meaning  of  Essences  from 
being  understood,  not  having  assumed  so  settled  a  shape  in  the  time  of 
Aristotle  and  his  immediate  followers  as  was  afbei'waras  given  to  them 
by  the  fteaUsts  of  the  middle  ages,  we  find  a  nearer  approach  to  true 
views  of  the  subject  in  the  writings  of  the  ancient  Aristotelians  than  in 
their  more  modem  followers.  Porphyry,  in  his  laagoge^  approached  so 
near  to  the  true  conception  of  essences,  that  only  one  step  remained  to 
be  taken,  but  this  step,  so  easy  in  appearance,  was  reserved  for  the 
Nominalists  of  modem  times.  By  altering  any  property,  not  of  the 
essence  of  the  thing,  you  merely,  according  to  Porphyiy,  made  a  differ- 
ence in  it;  you  made  it  aXkoiov:  but  by  altering  any  property  which 
was  of  its  essence,  you  made  it  another  thing,  oAXo.*  To  a  modem  it 
is  obvious  that  between  the  change  which  only  makes  a  thing  different, 
and  the  change  which  makes  it  another  thing,  the  only  distinction  is 
that  in  the  one  case,  though  changed,  it  is  still  called  by  the  same  name. 
Thus,  pound  ice  in  a  mortar,  and  being  still  called  ice,  it  is  only  made 
dXXoiov:  melt  it,  and  it  becomes  £AAo,  another  thing,  namely,  water. 
Now  it  is  really  the  same  thing,  t.  e.,  the  same  particles  of  matter,  in 
both  cases;  and  you  cannot  so  change  anything  that  it  shall  cease  to  be 
the  same  thing  in  this  sense.  The  identity  which  it  can  be  deprived 
of  is  merely  that  of  the  name :  when  the  thing  ceases  to  be  called  ice, 
it  becomes  another  thing,  its  essence,  what  constitutes  it  ice,  is  gone^ 
while,  so  long  as  it  continues  to  be  so  called,  nothing  is  gone  except 
some  o£  its  accidents.  But  these  reflections,  so  easy  to  us,  would  have 
been  difficult  to  persons  who  thought,  as  most  of  the  Aristotelians  did, 
that  objects  were  made  what  they  were  called,  that  ice  (for  instance) 
was  made  ice,  not  by  the  possession  of  certain  properties  to  which 
mankind  have  chosen  to  attach  that  name,  but  by  participation  in  the 
nature  of  a  certain  general  substance,  called  Ice  %n  genercU,  which  sub- 
stance, together  wiSi  all  the  properties  that  belonged  to  it,  inhered  in 
every  individual  piece  of  ice.  As  they  did  not  consider  these  universal 
substances  to  be  attached  to  all  general  names  but  only  to  some,  they 
thought  that  an  object  borrowed  only  a  part  of  its  properties  from  an 
universal  substance,  and  that  the  rest  belonged  to  it  individually :  the 
former  they  called  its  essence,  and  the  latter  its  accidents.  The  scho 
lastic  doctrine  of  essences  long  survived  the  theory  on  which  it  rested, 
that  of  the  existence  of  real  entities  corresponding  to  general  terms ; 
and  it  was  reserved  for  Locke,  at  the  end  of  the  seventeenth  century, 
to  convince  philosophers  that  the  supposed  essences  of  classes  were 
merely  the  signification  of  their  names;  nor,  among  the  signal  services 
which  that  great  man  rendered  to  philosophy,  was  there  one  more 
needfiil  or  more  valuable.t 

*  Kadd'koiv  ujhf  o^  iracra  dia^pii  irpoayivoiUvfi  nvl  heftoiov  vouV  6Xk*  al  ftiv  Koivtic 
n  jcai  ^^(aifierences  in  the  accidental  properties)  dX^iov  voiovaiv  al  di  IduUrara^ 
(diiSerencee  in  the  essential  properties)  6Xko. — Porph.,  /«<^.»  cap.  iii. 

t  Few  amoDg  the  great  names  in  philosophy  haye  met  with  a  narder  meaaare  of  justice 
drom  the  present  generation  than  Locke ;  toe  unquestioned  founder  of  the  analytic  philos- 
9phy  of  mind,  but  whose  doctrines  wen  first  caricatured,  then,  when  the  reaction  arrived, 
east  off  by  the  prevailing  school  even  with  contumely^  and  who  is  now  regarded  by  one  oi 
the  conflicting  parties  in  philosophy  as  an  apostle  or  heresy  and  sophistry,  while  among 
those  who  stul  adhere  to  the  standard  which  ne  raised,  there  has  been  a  diqioeition  in  later 
times  to  sacrifice  his  reputation  in  favor  of  Hobbes :  a  great  writer,  and  a  great  thinker  foi 
bis  time,  bat  inferior  to  Locke  not  only  in  sober  judgment  but  even  in  profundity  and  oogi 
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Now,  afl  the  most  familiar  of  the  general  names  predicable  of  an 
object  usually  connotes  not  one  only,  but  sereral  attributes  of  the  object, 
each  of  which  attributes  separately  forms  also  the  bond  of  union  of  some 
class,  and  the  meaning  of  some  general  name;  "we  may  predicate  of  a 
name  which  connotes  a  variety  of  attributes,  another  name  wlych  con- 
noted only  one  of  these  attributes,  or  some  smaller  number  of  them  than 
all.  In  sucb  cases,  the  uniyersal  affirmative  proposition  will  be  true ; 
since  whatever  possesses  the  whole  of  any  set  of  attributes,  must  pos- 
sess any  part  of  that  same  set  A  proposition  of  this  sort,  however, 
conveys-  no  information  to  any  one  who  previously  understood  the  whole 
meaning  of  the  tenns.  The  propositions.  Every  man  is  a  corporeal 
being,  Every  man  is  a  living  creature,  Every  man  is  rational,  convey 
no  knowledge  to  any  one  who  was  already  aware  of  the  entire  meaning 
of' the  word  man,  for  the  meaning  of  the  word  includes  all  this:  an{ 
that  every  man  has  the  attributes  connoted  by  all  these  predicates,  is 
already  asserted  when  he  is  called  a  man.  Now,  of  this  nature  are  all 
the  propositions  which  have  been  called  essential ;  they  are,  in  fact, 
identical  propositions. 

It  is  true  that  a  proposition  which  predicates  any  attribute,  even 
though  it  be  one  implied  in  the  name,  is  in  most  cases  understood  to 
involve  a  tacit  assertion  that  there  exists  a  thing  corresponding  to  the 
name,  and  possessing  the  attributes  connoted  by  it ;  and  dus  implied 
assertion  may  convey  information,  even  to  those  who  understood  the 
neaning  of  the  name.  But  all  information  of  this  sort,  conveyed  by 
ill  the  essential  propositions  of  which  man  can  be  made  the  subject,  is 
mcluded  in  the  assertion.  Men  exist.  And  this  assumption  of  real  ex- 
istence is  after  all  only  the  result  of  an  imperfection  of  language.  It 
arises  from  the  ambieuity  of  the  copula,  which,  in  addition  to  its  proper 
office  of  a  mark  to  diow  thtit  an  assertion  is  made,  is  also,  m  we  have 
formerly  remarked,  a  concrete  word  connoting^  existence.  The  actual 
existence  of  the  subject  of  the  proposition  is  therefore  only  apparently, 
not  really,  impHed  in  the  predication,  if  an  essential  one :  we  may 
say,  A  ehost  is  a  disembodied  spirit,  without  believing  in  ghosts.  But 
an  accidental,  or  nob-essential,  affirmation,  does  imply  tl^  real  exist- 
ence of  the  subject,  because  in  the  case  of  a  non-existent  subject  there 
b  nothing  for  the  proposition  to  assert.  Such  a  proposition  as,  The 
ghost  of  a  murdered  person 'haunts  the  couch  of  the  mxadeter,  can 
only  have  a  meaning  if  understood  as  implying  a  belief  in  ghosts  t  £cft 
since  the  signification  of  the  word  ghost  imphes  nothing  of  the  kind, 
the  speaker  either  means  nothing,  or  means  to  assert  a  tiling'  which 
he  wishes  to  be  believed  really  to  have  taken  place. 

It  wiU  be  hereafter  seen  that  when  any  tmpoitant  consequences 
seem  to  follow,  as  in  mathematics,  from  an  essential  proposition,  or,  ia 
other  words,  from  a  proposition  involved  in  the  meaning  of  a  namei, 
what  they  really  flow  n:om  is  the  tacit  assumption  of  the  real  existence 

ml  geDius.  Locke,  the  moet  candid  of  philosophen,  and  one  wboee  specniatkms  bear  on 
every  subject  the  strongest  marks  of  having  been  wrooght  oot  from  the  materials  of  his 
own  mind,  has  been  mistaken  for  an  nnwoithy  plagiaiist,  while  Hobbes  has  been  extolled 


^.-..ww  «.<»>,»».»  V.  «*.,«.»<«• .  »»•  ««^.«  »u««...*w^~  ».^  explained  what  these  snpL,,.,^ 
sncea  really  wars ;  HoUbes,  mstead  at  explaining  the  distinction  between  eesentuu  and 
accidental  propertiea,  and  between  essential  and  accklental  propositions,  jmnped  over  it, 
and  gave  a  dennition  which  snits  at  most  only  essential  propositions,  and  scarcely  ihosa.  at 
the  delSnition  of  Proposition  in  genend. 
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^  the  object  80  named.  Apart  from  this  aasumption'of  real  existence, 
the  "Class  of  propositions  in  which  the  predicate  is  of  the  essence  of  the 
subject  (that  is»  in  which  the  predicate  connotes  the  whole  or  part  of 
what  the  subject  connotes,  but  nothing  besides),  answers  no  purpose 
but  that  of  unfolding  the  whole  or  some  part  of  the  meaning  of  the 
name,  to  those  who  md  not  previously  know  it.  Accordingly*  the  most  / 

useful,  and  in  strictness  the  only  useful,  kind  of  essential  propositions,  ^ 

are  DefnitionsT^lnch,  tO.be  complete^  shfHild  jin&ld  the  whole  of 
what  is  jnYolvtfm  the  meaning  of  the  word  defined;  that  is  (whe^it 
is  T  copinofa^ve  "word),  ^e~  whcde  txf  what  it  eoBnotes.  *  In  defiuiug  a 
na£ie,  however,  it  is  not  OBVml  Hi  specif  its  enttcp  coanetation,  but  so 
much  only  as  is  sufficient  to  mark  out  the  objects  usually  denoted  by 
it  from  all  other  known  objects.  And  sometimes  a  merely  accidental 
property,  not  involved  in  the  meaning  of  the  name,  answers  this  pur^ 
pose  equally  welL  The  various  kinds  of  definition  which  these  dis- 
tinctions give  rise  to,  and  the  puiposes  to  which  they  are  respectively 
subservient,  will  be  minutely  considered  in  the  proper  place. 

§  3.  According  to  the  above  view  of  essential  propositions,  no  prop 
osition  can  be  reckoned  such  which  relates  to  an  individual  by  name, 
that  is,  in  which  the  subject  is  a  proper  name.  In^ipnk^lghaveno 
eMences.  When  the  schoolmen  talked  of  the  essence  of  an  incliviciual* 
tkey  <ud  not  mean  the  properties  ixnplied  in  its  name,  for  the  names 
of  individuals  imply  no  properties.  They  regarded  as  of  the  essence  of 
an  individual  whatever  was  of  the  essence  of  the  species  in  which  they 
were  accustomed  to  place  that. individual;  t.  e.,  or  the  class  to  which 
it  was  most  familiarly  referred,  and  to  which,  therefore,  they  conceived 
that  it  by  nature  belonged.  Thus,  because  the  proposition,  Man  is  a 
rational  being,  was  an  essential  proposition,  they  affirmed  the  £amo 
thing  of  the  proposition,  Julius  Casssu:  is  a  rational  being.  This  fol- 
lowed very  natm'ally  if  genera  and  species  were  to  be  considered  as 
entities,  distinct  frx>m,  but  inhering  in,  the  individuals  composing  them. 
Ifman  was  a  substance  inhering  m  each  individual  man,  Uie  essence  of 
man  (whatever  that  mieht  mean),  was  naturally  supposed  to  accom- 
pany it ;  to  inhere  in  'John  Thompson,  and  form  the  common  essence 
of  Thompson  and  Julius  Caesar.  It  mighp  then  be  fairly  said,  that  ra- 
tionality, being  of  the  essence  of  Man,  was  of  the  essence  also  of 
Thompson,  fiut  if  Man  altogether  be  only  the  individual  men  and  a 
name  bestowed  upon  them  in  consequence  of  certain  common  proper- 
ties, what  becomes  of  John  Thompson's  essence! 

A  fundtmental  error  is  seldom  expelled  from  philosophy  by  a  single 
victory.  It  retreats  slowly,  defends  every  inch  of  ground,  and  o£bn 
retains  a  footing  in  some  remote  fastness  after  it  has  been  driven  firom 
the  open  country.  The  essences  of  individuals  were  an  unmeaning 
figment  arising  from  a  misapprehension  of  the  essences  of  classes,  yet 
even  Locke,  when  he  extirpated  the  parent  error,  could  not  shake 
himself  free  frx>m  that  which  was  its  fruit.  He  distinguished  two  sorts 
of  essences,  Beal  and  Nominal.  His  nominal  essences  were  the  es- 
sences of  classes,  explained  nearly  as  we  have  now  explained  them. 
Nor  is  anything  wanting  to  render  the  third  book  of  Locke's  Essay  a 
nearly  perfect  treatise  on  the  connotation  of  names,"*  except  to  firee  its 
lai^age  frt>m  the  assumption  of  what  are  called  Abstract  J  deas,  which 
onroxtunatelv  is  involved  in  the  phraseology,  although  not  necessanly 
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connected  witb  d.e  thoughts,  contained  in  that  immortal  Third  Book.* 
But,  besides  nominal  essences,  he  admitted  real  essences,  or  essences 
of  individual  objects,  which  he  supposed  to  be^he  causes  of  the  sensi- 
ble properties  of  those  objects.  We  know  not  (said  he),  what  these 
are  (and  this  acknowledgment  rendered  the  fiction  comparatively  in- 
nocuous) ;  but  if  we  did,  we  could,  from  them  alone,  demonstrate  the 
sensible  properties  of  the  object,  as  the  properties  of  the  triangle  are 
demonstrated  from  the  definition  of  the  triangle.  I  shall  have  occasion 
to  #evert  to  this  theory  in  treating  of  Demonstration,  and  of  the  con- 
ditions under  which  one  property  of  a  thing  admits  of  being  demon- 
strated from  another  prpperty.  It  is  enough  here  to  remark  that 
according  to  this  definition,  the  real  essence  of  an  object  has,  in  the 
progress  of  physics,  come  to  be  conceived  as  nearly  equivalent,  in  the 
case  of  bodies,  to  their  corpuscular  structure :  what  it  is  now  supposed 
to  mean  in  the  case  of  any  other  entities,  I  would  not  take  upon  my- 
self to  define. 

§  4.  An  egp^"*^'*'*  prrtp^«»^/^t|^»i^a*^  is  one  which  is  purely  vftr^ftl ; 
wUch  asserts  of  a  thmg  under  a  pardcular  name,  only  wnat  is  asserted^ 
J^iTm  rtre  ftCt  oF  calling  it  by  that  name ;  and  which  therefore  eiAef" 
gives  no  infbxvaation,  or  gives  it  respecting  the  name,  not  the  thing. 
Non-essential,  or  accidental  propositions,  on  the  contrary,  may  be  called 
Real  Propositions,  in  opposition  to  Verbal.  They  premcate  of  a  thing, 
some  fact  not  involyed  m  the  signification  of  the  name  by  which  the 

Proposition  speaks  of  it ;  some  attribute  not  connoted  by  that  name. 
)uch  are  all  propositions  concerning  things  individually  designated, 
and  all  general  or  particular  propositions  in  which  the  predicate  con- 
notes any  attribute  not  connoted  by  the  subject  All  these,  if  true,  add 
to  our  knowledse :  they  convey  information  not  already  involved  in  the 
names  employed.  When  I  am  told  that  all,  or  even  that  some  objects, 
which  have  certain  qualities,  or  which  stand  in  certain  relations,  have 
also  certain  other  qualities,  or  stand  in  certain  other  relations,  I  learn 
from  this  proposition  a  new  fact ;  a  fact  not  included  in  my  knowledge 
of  the  meaning  of  the  words,  nor  even  of  the  existence  of  Things 
answering  to  the  signification  of  those  words.  It  is  this  class  of  propo- 
sitions only  which  are  in  themselves  instructive,  or  fix)m  which  any 
instructive  propositions  can  be  inferred. 

Nothing  has  probably  contributed  more  to  the  opinion  so  commonly 
prevalent  of  the  futility  of  the  school  logic,  than  the  circumstance  that 
almost  all  the  examples  used  in  the  common  school  books  ta  illustrate 
the  doctrines  of  predication  and  of  the  syllogism,  consist  of  essential 
propositions.  They  were  usually  taken  either  firom  the  branches  or 
from  the  main  trunk  of  the  Predicamental  Tree,  which  included  nothing 
but  what  was  of  the  essence  of  the  species  :  Omne  carpus  est  suhstantia^ 
Omne  aninud  est  corpus^  Omnis  homo  est  corpus^  Omnis  homo  est  ant' 
mal,  'Omnis  homo  est  rationalis,  and  so  forth.    It  is  far  from  wonderful 

*  The  a1wa3r8  acuta  and  often  profound  author  of  An  OuiUru  tf  SematoUgy  (Mr.  B.  H. 
Smart)  justly  says,  *'  Locke  will  be  much  more  intelli^ble  if,  in  the  majority  of  places,  we 
substitute  *  tne  knowledge  of  for  what  he  calls,  *  the  idea  of' "  (p.  10).  Among  the  many 
criticisms  upon  Locke's  use  of  the  word  Idea,  this  is  the  only  one  which,  as  it  a],  pears  to 
me,  precisely  hits  the  niark;  and  I  quote  it  for  the  additionsl  reason  that  it  precisely  Vz« 
presses  the  point  of  difference  respectin|;  the  import  of  Propositions,  between  my  view  and 
what  I  have  called  the  Conceptualist  View  of  tnem.  Where  a  Conceptualist  says  that  a 
name  or  a  proposition  expresses  our  Idea  of  a  thing,  I  should  generally  sty  (instead  of  ou 
Idea)  our  Knowledge,  or  Belief,  concerning  the  thing  itself. 


TEEBAIi   AND  KEAL  PROrO8ITION0. 


70 


that  the  syllogistic  art  should  have  been  thought  to  be  of  no  use  in 
assuming  correct  reasoning,  when  almost  the  only  propositions  which, 
in  the  hands  of  its  professed  teachers,  it  was  employed  to  prove,  were 
such  as  every  one  assented  to  without  proof  the  moment  he  compre- 
hended the  meaning  of  the  words :  and  stood  exactly  on  a  level,  in 
point  of  evidence,  vnth  the  premises  from  which  they  were  drawn.  I 
nave,  therefore,  throughout  this  work,  studiously  avoided  the  employ- 
ment of  essential  propositions  as  examples,  except  where  the  nature  of 
the  principle  to  be  illustrated  speciiiculy  required  them* 

§  5.  With  respect  to  propositions  which  do  convey  infonnatiou, 
wluch  assert  something  of  a  Thing,  under  a  name  that  does  not  already 
presuppose  what  is  about  to  be  asserted,  there  are  two  different  aspects 
m  which  these,  or  rather  such  of  them  as  are  general  propositions,  may 
be  considered :  we  may  either  look  at  them  as  portions  of  specula- 
tive truth,  or  as  memoranda  for  practical  use.  According  as  v^e  con- 
sider propositions  in  one  or  the  other  of  these  lights,  their  import  may 
be  conveniently  expressed  in  one  or  in  the  other  of  two  formulas. 

According  to  the  formula  which  we  have  hitherto  employed,  and 
which  is  best  adapted  to  express  the  import  of  the  proposition  as  a 
portion  of  our  theoretical  knowledge,  .41}  t^^t^  ^t^^  mortal,  means  that 
the  attributes  of  man  are  always  accompanied  T)y  the  attribute  mor^ 
t^ty :'  ^ITcTmen  are  gods,  means  that  the  attributes  of  man^Sre  iiever 
accompanied  by  the  attributes,  or  at  least  never  by  all  the  attributes, 
of  a  god.  But.  when  the  proposition  is  considered  as  a  memorandum 
for  practical  use,  we  shall  find  a  different  mode  of  expressing  the  same 
meaning  better  adapted  to  indicate  the  office  whicn  the  proposition 

pm^rms.     The  prarriral  ^]pfl  ftf  ^  ^impn^i^^yy  ifl  ti%  i^j^jng^  iSiJ^^md 

us  wfaatwejbuyYfi  fn  nimfirt  f'"  nrry  'ndiYi^ufll  f  nne  whifib  Qi2n)6a.^tlua 
the  assertion  contained  in  the  proposition.    In  r't^faT^nf*^^  tf^  y^i^  WhTh 

of 


iTT^Iffl. 


-„  jitv:  an  indication  by 
attribute  is  made  manifest  No  men  are  gods, 
means  that'  the  attributes  of  man  are  a  mark  or  evidence  that  some  or 
all  of  the  attributes  of  a  god  are  not  there ;  that  where  the  former  are, 
we  need  not  expect  to  find  the  latter. 

These  two  forms  of  expression  are  at  bottom  equivalent ;  but  the 
one  points  the  attention  more  directly  to  what  a  proposition  means,  the 
latter  to  the  manner  in  which  it  is  to  be  used. 

Now  it  is  to  be  observed  that  Reasoning  (the  subject  to  which  wo 
are  next  to  proceed)  is  a  process  into  which  propositions  enter  not  as 
ultimate  results,  but  as  means  to  the  establistonent  of  other  proposi- 
tions. We  may  expect,  therefore,  that  th^  mode  of  exhibiting  the 
import  of  a  general  proposition  which  shdws  it  in  its  application  to 
practical  use,  will  best  express  die  fiinction  wHch  propositions  per- 
form in  Reasoning.  And  accordingly,  in  the  theory  of  Reasoning,  the 
mode  of  vie  wing  uie  subject  which  considers  a  Proposition  as  asserting 
that  one  &ct  or  phenomenon  is  a  mark  or  evidence  of  anotiier  fact  or 
phenomenon,  wiU  be  found  almost  indispensable.  For  die  purposes 
of  that  Theory,  the  best  mode  of  defining  the  import  of  a  proposition 
is  not  the  mode  which  shows  the  most  clearly  what  it  is  in  itself,  but 
that  which  most  distincdy  susgests  the  manner  in  which  it  may  be 
made  available  for.  advancing  n:om  it  to  other  propositions* 


n/ 
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CHAPTER  Vn. 

OF  TBE  NATdtB  OP  GLABfiJPXOATION,  ANDTOE  FIVE  PREDICABLB8 

§  1.  In  examining  into  the  nature  of  general  propositions/ we  havo 
adverted  much  less  than  is  usual  with  Logicians,  to  the  ideas  of  a 
Class,  and  Classification;  ideas  which,  since  the  Realist  doctrine  of 
General  Substances  wont  out  of  vogue,  have  formed  the  basis  of  almost 
every  attempt  at  a  philosophical  theory  of  general  terms  and  general 
propositions.  We  have  considered  general  names  as  having  a  mean- 
mg,  quite  independently  of  their  bemg  the  names  of  classes.  That 
circumstance  is  in  truth  accidental,  it  being  wholly  immaterial  to  the 
signification  of  the  name  whether  there  are  many  objects  or  only  one 
to  which  it  happens  to  be  applicable,  or  whether  there  be  -  any  at  all 
Qod  is  as  mudii  a  general  term  to  the  Christian  or  the  Jew  as  to  the 
Polytheist;  and  dragon,  hippogriff,  chimera,  mermaid,  ghost,  are  as 
much  so  as  if  real  objects  existed,  corresponding  to  uiose  names. 
Every  name  the  signification  of  which  is  constituted  by  attributes,  is 
potentially  a  name  of  an  indefinite  number  of  objects ;  but  it  needs 
not  be  actually  the  name  of  any;  and  if  of  any,  it  may  be  the  name  of 
only  one.  As  soon  as  we  employ  a  name  to  connote  attributes,  the 
things,  be  they  more  or  fewer,  which  bappen  to  possess  those  attri- 
butes, are  constituted^  ipioJaetOf  a  class.  But  in  predicating  the  name 
we  predicate  only  the  attributes;  and  the  fiu;t  ot  belonging  to  a  class 
does  not,  in  ordinary  cases,  come  into  view  at  aU. 

Although,  however.  Predication  does  not  presuppose  Classification, 
and  although  the  theory  of  Names  and  of  Propositions  is  not  cleared 
up,  but  only  encumbered,  by  intruding  the  idea  of  classification  into 
It,  there  is  nevertheless  a  close  connexion  between  Classification,  and 
the  employment  of  General  Names.  By  every  general  name  which 
we  introduce,  we  create  a  dass,  if  there  be  any  existing  things  to 
compose  it ;  that  is,  any  Things  corresponding  to  the  signification  of 
the  name.  Classes,  therefore,  mostiy  owe  their  existence  to  general 
language.  But  general  language,  also,  though  that  is  not  the  most 
common  case,  sometimes  owes  its  existence  to  classes.  A  general, 
which  is  as  much  as  to  say  a  significant,  name,  is  indeed  mostly  intro- 
duced because  we  have  a  signification  to  express  by  it ;  because  we 
need  a  word  by  means  of  which  to  predicate  the  attributes  which  it 
connotes.  But  it  is  also  true  that  a  name  is  sometimes  introduced  be- 
cause we  have  found  it  convenient  to  create  a  class ;  because  we  have 
thought  it  useful  for  the  regulation  of  our  mental  operations,  that  a 
certain  group  of  objects  should  be  thought  of  together.  A  naturalist, 
for  purposes  connected  with  his  particular  science,  sees  reason  to  dis- 
tribute the  animal  or  vegetable  creation  into  certain  groups  rather 
than  into  any  others,  and  he  requires  a  name  to  bind,  as  it  were,  each 
of  his  groups  together.  It  must  not,  however,  be  supposed  that  such 
names,  when  introduced,  differ  in  any  respect,  as  to  their  mode  of  sig- 
nification, from  other  connotative  names.  The  classes  which  they  do* 
note  are,  as  much  as  any  other  classes,  constituted  by  certain  common 
attributes ;  and  their  names  are  significant  of  those  attributes,  and  o^ 
notiiing  else.  The  names  of  Cuvier's  classes  and  orders,  Plantu 
^ades,  DigUigrades^  &c.,  are  as  much  the  expresaion  of  attiibutes,  as 
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if  those  names  had  preceded,  instead  of  growing  out  of,  his  Classifica' 
tion  of  Animals.  The  only  peculiarity  of  the  case  is,  ^at  the  conve* 
nience  of  classification  was  here  the  primary  motive  for  introducing  the 
names;  while  in  other  cases  the  name  is  introduced  as  a  means  of 
predication,  and  the  formation  of  a  class  denoted  by  it  is  only  an  indi 
rect  consequence. 

The.  principles  which  ought  to  regulate  Classification  as  a  logical 
process  subservient  to  the  investigation  of  truth,  cannot  be  discussed  to 
any  purpose  until  a  much  later  stage  of  our  inquiry.  But,  o£  classifi- 
cation as  resuldng  from,  and  implied  in,  die  fact  of  employing  general 
language,  we  cannot  forbear  to  treat  here,  without  leaving  the  theory 
of  general  names,  and  of  their  employment  in  medication,  mutilated 
ma  fbrmless* 

§  2.  This  portion  of  the  theory  of  general  language  is  the  subject  oi 
wluit  is  termed  the  doctrine  of  the  Predicables ; — a  set  of  distinctions 
handed  down  from  Aristotle  and  his  follower,  J'orphyry,  many  of 
which  have  taken  a  firm  root  in  scientific,  and  some  of*  them'  even  in 
popular,  phraseology.  The  Predicables  are  a  five-fold  division  ofO-en- 
eral  Names,  not  grounded .  as  usual  upon  a  difference  in  their  mean- 
ing, that  is,  in  the  attribute  which  they  connote,  but  upon  a  difference 
in  liie  kind  of  class  which  they  denote.  We  may  predicate  of  a  thing 
five  diffisrent  varieties  of  class-name  ;^~ 

A  genus  of  the  thing        {yevo^). 

A  species  (sZdof ). 

A,diferentia  {diatpopd), 

A  propriutn  {I6i6v). 

An  aecidens  {avftP8PqK6g). 

It  is  to  be  remarked  of  these  distinctions,  that  they  express,  not 
what  the  predicate  is  in  its  own  meaning,  but  what  relation  it  bears  to 
the  subject  of  wbich  it  happens  on  die  pardcular  occasion  to  be  predi- 
cated. There  are  not  some  names  whidi  are  exclusively  genera,  and 
odiers  which  are  exclusively  species,  or  differentiae :  but  die  same 
name  is  referred  to  one  or  anotner  Predicable,  according  to  the  sub- 
ject of  vThich  it  is  predicated  on  die  pardcular  occasion.  Jnimal,  for 
mstance,  is  a  genus  with  respect  to  Man,  or  John ;  a  species  with  re- 
spect to  Substance  or  Being.  Reetanguiar  is  one  of  the  Differentia  of 
a  geometrical  square :  it  is  merely  one  of  die  Accidenda  of  the  table 
on  which  I  am  wridng.  The  words,  ffenus,  species,  &c.,  are  thefrefore 
reladve  terms ;  they  are  names  applied  to  certain  predicates,  to  ex- 
press the  veladon  between  them  and  some  given  subject :  a  relation 
grounded,  as  we  shall  see,  not  upon  what  die  predicate  connotes,  but 
^roon  die  class  which  it  denotes^  and  upon  the  place  which,  in  some 
given  clasMfiotion,  that  ckw  occupies  relathrely  to  the  particular 
•ubject. 

§  3.  Of  diese  five  names,  two,  Grenus  and  Species,  are  not  only  used 
by  naturalists  in  a  technical  acceptadon  not  precisely  agreeing  widi 
their  philosophical  meaning,  but  have  also  acquired  a  popular  accep- 
tadon, much  more  general  than  either.  In  this  popular  sense  any  two 
classes,  one  of  which  includes  the  whole  of  die  other  and  more,  may 
be  called  a  Oenus  and  a  Species.  Such,  for  instance,  are  Animal  and 
If  an ;  Man  and  Mathemadcian.    Animal  is  a  genus ;  Man  and  Bzuta 
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are  its  two  species ;  or  we  may  divide  it  into  a  neater  number  ol 
species,  as  man,  horse,  dog,  &c.  Biped,  or  tw<hfooted  animal,  may 
also  be  considered  a  genus,  of  which  man  and  bird  are  two  specieL 
Taste  is  a  genus,  of  which  sweet  taste,  sour  taste,  salt  taste,  &c,,  are 
species.  Virtue  is  a  genus;  justice,  prudence,  courage,  fortitude, 
generosity,  &c.,  are  its  species. 

The  same  class  which  is  a  genus  with  reference  to  the  subrcl asses 
or  species  included  in  it,  may  be  itself  a  species  with  reference  to  a 
more  comprehensive,  or,  as  it  is  often  called,  a  superior,  genus.  Man 
is  a  species  with  reference  to  animal,  but  a  genus  with  reference  to 
the  species  mathematician.  Animal  is  a  genus,  divided  into  two 
species,  man  and  brute;  but  animal  is  also  a  species,  which,  wit^ 
another  species,  vegetable,  makes  up  the  genus,  organized  beinr. 
Biped  is  a  genus  with  reference  to  man  and  bird,  but  a  species  wiUi 
respect  to  the  superior  genus,  animal.  Taste  is  a  genus  divided  into 
species,  but  also  a  species  of  the  genus  sensation.  Virtue,  a  genus 
with  reference  to  justice,  temperance,  &:c.,  is  one  of  the  species  of  the 
genus;  mental  quality. 

In  this  popular  sense  the  words  Grenus  and  Species  have  passed 
into  conmion  discourse.  And  it  should  be  observed  that,  in  ordinary 
parlance,  not  the  name  of  the  class,  but  the  class  itself,  is  said  to  be 
the  genus  or  species ;  not,  of  course,  the  class  in  the  sense  of  each 
individual  of  that  class,  but  the  individuals  collectively,  considered  as 
an  aggregate  whole ;  the  names  by  which  the  class  is  designated  being 
then  called  not  the  genus  or  species,  but  the  generic  or  specific  name- 
And  this  is  an  admissible  form  of  expression ;  nor  is  it  of  any  import- 
ance which  of  the  two  modes  of  speaking  we  adopt,  provided  the  rest 
of  our  language  i^  consistent  vrith  it ;  but  if  we  call  the  class  itself  the 
genus,  we  must  not  talk  of  predicating  the  genus.  We  ]^iedicate  of 
man  the  name  mortal ;  and  by  predicating  the  name,  we  may  be  eaid, 
in  an  intelligible  sense,  to  predicate  what  the  name  expresses,  the 
attribute  moitality ;  but  in  no  allowable  sense  of  the  word  predication 
do  we  predicate  of  man,  the  class  mortal.  We  predicate  of  him  the 
fact  ofhelanging  to  the  class. 

Bv  the  Aristotelian  logicians,  the  terms  genus  and  sppcies  were 
used  in  a  more  restricted  sense.  They  did  not  admit  every  class 
which  could  be  divided  into  other  classes  to  be  a  genus,  or  every  class 
which  could  be  included  in  a  lar^r  class  to  be  a  species.  Animal 
was  by  them  considered  a  genus :  and  man  and  brute  co-ordinate 
species  under  that  genus :  biped  would  not  have  been  admitted  to  be 
a  genus  vrith  reference  to  man,  but  a  proprium  or  aceidens  only.  It 
was  requisite,  according  to  their  theory,  that  genus  and  species  should 
be  of  the  essence  of  the  subject.  Animal  vras  of  the  essence  of  man ; 
biped  was  not.  And  in  every  classification  they -considered  some  one 
class  as  the  lowest  or  infima  species ;  man,  for  instance,  was  a  lowest 
species.  Any  fiirther  divisions  into  which  the  class  might  be  capable 
of  being  broken  down,  as  man  into  white,  black,  and  red  man,  or  into 
priest  and  layman,  they  did  not  admit  to  be  species. 

It  has  been  seen,  however,  in  the  preceding  chapter,  that  the  dis> 
tinction  between  the  essence  of  a  class,  and  the  attributes  or  properties 
which  are  not  of  its  essence, — a  distinction  which  has  given  occasion 
to  so  much  abstruse  speculation,  and  to  which  so  mysterious  a  charac- 
ter was  formerly,  and  by  many  writers  is  sdU,  attached,— -amounts  t» 
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nothing  more  than  the  difference  between  those  attributes  of  the  class 
which  are,  and  those  which  are  not»  involved  in  the  signification  of  the 
class-name.  As  applied  to  individuals)  the  word  Essence,  we  found, 
has  no  meaning,  except  in  connexion  with  the  exploded  tenets  of  the 
Beulists ;  and  what  the  schoolmen  chose  to  call  the  essence  of  an  indi- 
vidual, was  simply  the  essence  of  the  class  to  which  that  individual 
was  most  fiuniliarly  referred. 

Is  there  no  diSereace,  then,  except  this  merely  verbal  6ne,  between 
the  classes  which  the  schoolmen  admitted  to  be  genera  or  species,  and 
those  to  winch  they  refused  the  title  ?  Is  it  an  error  to  regard  some  of 
the  diffecences  which  exist  among  objects  as  differences  in  kind  (jgenere 
or  specie),  and  others  only  as  dinerences  in  the  accidents  )  Were  the 
schoolmen  right  or  wrong  in  giving  to  some  of  the  classes  into  which 
things  may  be  divided;  die  name  of  kinds,  and  considering  others  as 
secondary  divisions,  grounded  upon  differences  of  a  comparatively 
superficial  nature  1  Examination  will  show  that  the  Aristotelians  did 
mean  something  by  this  distinction,  and  something  important;  but 
which,  being  but  indistinctly  conceived,  was  inadequately  expressed 
by  the  phraseology  of  essences,  and  by  the  various  other  modes  ot 
speech  to  which  £ey  had  recourse. 

§  4.  It  is  a.  fundamental  principle  in  logic,  that  the  power  of  ^ming 
classes  is  unlimited,  as  long  as  there  is  any  (even  the  smallest)  differ- 
ence  to  found  a  distinction  upon.  Take  any  attribute  whatever,  and 
if  some  thinsB  have  it,  and  others  have  not,  we  may  ground  upon  the 
attribute  a  division  of  all  things  into  two  classes ;  and  we  actually  do 
so,  the  moment  we  create  a  name  which  connotes  the  attribute.  The 
number  of  possible  classes,  t!herefore,  is  boundless  ;  and  there  are  as 
many  aetual  classes  (either  of  real  or  of  imaginary  things)  as  there  are 
general  names,  positive  and  negative  together. 

But  if  we  contemplate  any  one  of  the  classes  so  formed,  such  as  the 
class  animal  or  plant,  or  the  class  sulphur  or  phosphorus,  or  the  class 
white  or  red,  and  consider  in  what  particulars  the  mdividuals  included 
in  the  class  differ  from  those  which  do  not-  come  vnthin  it,  we  find  a 
very  remarkable  diversity  in  this  respect  between  some  classes  and 
others.  There  are  some  classes,  the  things  contained  in  which  differ 
from  other  things  only  in  certain  particulars  which  may  be  numbered ; 
while  others  differ  in  more  than  can  be  numbered,  more  even  than  we 
need  ever  expect  to  know.  Some  classes  have  little  or  nothing  in 
eommon  to  characterize  them  by,  except  precisely  what  is  connoted 
by  the  name :  white  things,  for  example,  are  not  distinguished  by  any 
common  properties  except  whiteness ;  or  if  they  are,  it  is  only  by  such 
as  are  in  some  way  dependent  upon,  or  connected  vrith,  whiteness. 
But  a  hundred  generations  have  not  exhausted  the  common  properties 
of  animals  or  of  plants,  of  sulphur  or  of  phosphorus ;  nor  do  we  suppose 
them  to  be  exhaustible,  but  proceed  to  new  observations  and  experi- 
ments, in  the  fuU  confidence  of  discovering  new  properties  which  were 
by  no  means  implied  in  those  we  previously  knew.  While,  if  any  one 
were  to  propose  for  investigation  the  common  properties  of  all  tilings 
which  are  of  the  same  color,  the  same  shape,  or  the  same  specific 
gravity,  the  absurdity  would  be  palpable,  w'e  have  no  ground  to 
Mieve  tliat  any  such  common  properties  exist,  except  such  as  mBj  be 
shown  to  be  involved  in  the  supposition  itself,  or  to  be  derivable  from 
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it  by  somu  law  of  cauflation.  It  appearo,  therefore,  that  the  properties 
on  which  we  ground  our  classes,  sometimes  exhaust  all  that  the  clasi 
has  in  common,  or  contain  it  all  by  some  mode  of  implication ;  but  in 
other  instances  we  make  a  selection  of  a  few  properties  from  among 
not  only  a  greater  number,  but  a  number  inexhaustible  by  us,  and  to 
which  as  we  know  no  bounds,  they  may,  so  far  as  we  are  concerned* 
be  regarded  as  infinite. 

There  is  no  impropriety  in  saying  that  of  these  two  classifications, 
the  one  answers  to  a  much  more  radical  distinction  in  the  things  them- 
selves, than  the  other  does.  And  if  any  one  even  chooses  to  say  that 
the  one  classification  is  made  by  nature,  the  other  by  us  for  our  conve- 
nience, he  vTiU  be  right ;  provided  he  means  no  more  than  this — that 
where  a  certain  apparent  difierence  between  things  (although  perhaps 
in  itself  of  little  moment)  answers  to  we  know  not  what  number  of 
other  differences,  pervading  not  only  their  known  properties  but  prop 
erties  yet  imdiscovered,  it  is  not  optional  but  imperative  to  recognize 
this  difference  as  the  foundation  of  a  specific  distinction :  while,  on  the 
contrary,  differences*  that  are  merely  finite  and  determinate,  like  those 
designated  by  the  words  white,  black,  or  red,  may  be  disregarded  if 
the  purpose  for  which  the  classification  is  made  does  not  require  atten* 
tion  to  those  particular  properties.  The  differences,  however,  are  made 
by  nature,  in  both  cases ;  while  the  recognition  of  those  diierences  as 
grounds  of  classification  and  of  naming,  is,  equally  in  both  cases,  the  act 
of  man :  only  in  the  one  case,  the  «nds  of  language  and  of  classification 
would  be  subverted  if  no  notice  were  taken  of  the  difference,  while  in 
the  other  case,  the  necessity  of  taking  notice  of  it  depends  upon  the 
importance  or  unimportance  of  the  particular  qualities  in  whidi  the 
dinerence  happens  to  consist.  • 

Now,  these  classes,  distingruished  b^  unknown  multitudes  of  prop- 
erties, and  not  solely  by  a  few  determinate  ones,  are  the  only  chsses 
which,  by  the  Aristotelian  logicians,  were  considered  as  genera  or 
species.  Differences  which  extended  to  a  certain  property  o^  proper- 
ties, and  there  terminated,  they  considered  as  di^rences  only  in  the 
accidents  of  things ;  but  where  any  class  differed  firom  other  things  by 
an  infinite  series  of  differences,  known  and.  unknown,  they  considered 
the  distinction  as  one  of  kind,  and  spoke  of  it  as  being  an  essential 
difference,  which  is  also  one  of  the  usual  meanings  of  &at  vague  ex- 
pression at  the  present  day. 

Conceiving  the  schoolmen  to  have  been  justified  in  dravdng  a  broad 
line  of  separation  between  these  two  kinds  of  classes  and  of  class-dis- 
tinctions, I  shall  not  only  retain  the  division  itself^  but  continue  to 
express  it  in  their  language.  According  to  that  language,  the  proxi- 
mate (or  lowest)  Rind  to  which  any  individual  is  referable,  is  called 
its  species.  Conformably  to  this.  Sir  Isaac  Newton  would  be  said  to 
be  of  the  species  man.  There  are  indeed  numerous  sub-classes  in- 
cluded in  the  class  man,  to  which  Sir  Isaac  Newton  also  belongs ;  as» . 
for  example.  Christian,  and  Englishman,  and  Mathematician.  But 
these,  though  distinct  classes,  are  not,  in  our  sense  of  the  term,  distinct 
Kinds  of  men.  A  Christian,  for  example,  differs  finom  other  human 
beings ;  but  he  differs  only  in  the  attribute  which  the  word  expresses, 
namely,  belief  in  Christianity,  and  whatever  else  that  implies,  either  as 
involved  in  the  fact  itself,  or  connected  with  it  through  some  law  of 
cause  and  effect.    We  should  never  think  of  inquiring  what  properties 
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mconnected  with  Chrisdamty,  are  common  to  all  Christians  and  pe- 
culiar to  them ;  while  in  regao^  to  all  Men,  physiologists  are  perpetu* 
ally  carrying  on  such  an  inquiry ;  nor  is  the  answer  ever  likely  to  be 
completed.  Man,  therefore,  we  may  be  permitted  to  call  a  species; 
Christian,  or  Mathematician,  we  cannot. 

Note  here,  that  it  is  by  no  means  intended  to  imply  that  there  may 
not  be  different  Kinds,  or  logical  species,  of  man.  The  various  races 
and  temperaments,  the  two  sexes,  and  even  the  various  ages,  may  be 
differences  of  kind,  within  our  meaning  of  the  term.  I  say,  thev  may 
be ;  I  do  not  sa[y,  they  are.  For  in  the  progress  of  physiology  it  may 
be  made  out,  that  the  differences  which  distinguish  different  races, 
sexes,  &c.,  from  one  another,  follow  as  consequences,  under  laws  of 
nature,  from  some  one  or  a  few  primary  differences  which  can  be  pre- 
cisely determined,  and  which,  as  the  phrase  is,  account  for  all  the  rest. 
K  this  be  so,  these  are  not  distinctions  in  kind ;  no  more  than  Chris- 
tian, Jew,  Mussulman,  and  Pagan,  a  difference  which  also  carries 
many  consequences  along  with  it.  And  in  this  way  classes  are  often 
mistaken  for  real  kinds,  which  are  afterwards  proved  not  to  be  so. 
But  if  it  shall  turn  out,  that  the  differences  are  not  capable  of  being 
accounted  for,  then  man  and  woman,  Caucasian,  Mongolian,  and  Ne- 
pro,  &;c.,  are  really  diffecent  Rinds  of  human  beings,  and  entitled  to 
be  ranked  as  species  by  the  logician;  though  not  by  the  naturalist. 
For  (as  already  hinted)  the  word  species  is  used  in  a  very  different 
sigpiincation  in  logic  and  in  natural  history.  By  the  naturalist,  organ- 
ized beings  are  never  said  to  be  of  different  species,  if  it  is  supposed 
chat  they  could  possiblv  have  descended  from  the  same  stock.  That, 
however,  is  a  sense  artificially  given  to  the  word,  for  the  technical  pur- 
poses of  a  particular  science.  To  the  logician,  if  a  negro  and  a  wnite 
man  differ  m  the  same  maimer  Hiowever  less  in  degree),  as  a  horse 
and  a  camel  do,  that  is,  if  their  differences  are  inexhaustible,  and  not 
referrible  to  any  common  cause,  they  are  different  species,  whether 
they  are  both  descended  from  Noah  or  not.  But  if  l^eir  difibrences 
can  all  be  traced  to  climate  and  habits,  they  are  not,  in  l^  logician's 
▼iewy  specifically  dbtinct.'  . 

Wben  the  tT^ma  species,  or  proximate  Rind,  to  which  an  individual 
belonffs,  has  been  ascertained,  the  properties  common  to  that  Rind 
inclu&  necessarily  the  whole  of  the  common  properties  of  every  other 
real  Rind  to  which  the  individual  can  be  referrible.  Let  the  Individ- 
ualy  for  example,  be  Socrates,  and  the  proximate  Rind,  man.  Animal, 
or  living  creature,  is  also  a  real  Rind,  and  includes  Socrates ;  but  since 
it  likewise  includes  man,  or  in  other  words,  since  all  men  are  animals, 
the  properties  common  to  animals  form  a  portion  of  the  common  prop 
erties  of  the  sub-class,  man-:  and  if  there  be  any  class  which  includes 
Socrates  without  including  man,  that  class  is  not  a  real  Rind.  Let  the 
class,  for  exnmplef  he  Jlat-nased ;  that  being  a  class  which  includes 
Socrates,  without  including  all  men.  To  determine  whether  it  is  a 
real  Rind,  we  must  ask  ourselves  this  question :  Have  all  flat-nosed 
aidmals,  in  addition  to  whatever  is  implied  in  their  flat  noses,  any 
common  properties,  odier  than  those  which  are  common  to  all  animals 
whatever  1  If  they  had ;  if  a  flat  nose  were  a  mark  or  index  to  an  in- 
definite number  of  other  peculiarities,  not  deducible  from  the  former 
by  any  ascertainable  law ;  then  out  of  the  class  man  we  mi^ht  cut  an- 
other class,  flat-nosed  man,  which,  according  to  our  definition,  would 
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be  a  Kind.  But  if  we  could  do  thiB,  man  would  not  be^  as  it  was  mh 
sumed  to  be,  the  proximate  Rind.  Therefore  the  properties  of  the 
proximate  Kind  do  comprehend  those  (whether  known  or  unknown) 
of  all  other  Kinds  to  which  the  individual  belongs ;  which  was  the 
point  we  undertook  to  prove.  And  hence,  c^er^  other  ICind  which  is 
predicable  of  the  individual,  will  be  to  the  proximate. Kind  in  the  re- 
lation of  a  genus,  according  to  even  the  popular  acceptation  of  the 
terms  genus  and  q>ecies;  that  is,  it  will  be  a  largrer  class,  including  it 
and  more. 

We  are  now  able  to  fix  also  the  logical  meaning  of  these  tenns. 
EveiT  class  which  is  a  real  Kind,  that  is,  which  is  distin|;ui8hed  from 
all  other  classes  by  an  indeterminate  multitude  of  properties  not  deriv- 
able firom  another,  is  either  a  genus  or  a  species.  A  Kind  which  is  not 
divisible  into  other  Kinds,  cannot  be  a  genus,  because  it  has  no  species 
under  it;  but  it  is  itself  a  species,  bodi  with  reference  to  the  indi- 
viduals below  and  to  the  genera  above  (Species  Prsedicabilis  and  Species 
Subjicibilis).  But  evexy  Kind  which  admits  of  division  into  real  Kinds 
(as  animal  into  quadruped,  bird,  &c.,  or  quadruped  into  v^ous  species 
of  quadrupeds)  is  a  genus  to  all  below  it,  a  species  to  all  genera  in 
which  it  is  itself  included.  And  here  we  may  close  this  part  of  the 
discussion,  and  pass  to  the  three  remaining  predicables,  Differentia^ 
Proprium»  and  Accidens. 

$  5.  To  begin  with  Differentia.  This  word  is  correlative  with  the 
words  genus  and  species,  and  as  all  agree,  it  signifies  the  attribute 
which  £stingui8he4  a  given  species  from  every  other  species  of  the 
same  genus.  This  is  so  far  clear:  but  which  of  the  distinguishing 
attributes  does  it  signify  t  For  we  have  seen  that  every  Kind  (and  a 
species  must  be  a  Kind)  is  distinguished  from  other  Kinds  net  by  any 
one  attribute,  but  by  an  indefimte  number.  Man,4for  instance,  is  a 
species  of  the  genus  animal;  Rational  (or  rationality,  for  it  is  of  no 
consequence  whether  we  use  the  concrete  or  the  abstract  fi)rm)  is  gen- 
erally assioned  by  logicians  as  the  Differentia;  and  doubtless  thb 
attribute  serves  the  purpose  of  distinction :  but  it  has  also  been  re- 
marked of  man,  that  he  is  a  cooking  animal;  the  only  animal  that 
dresses  ity  food.  This,  there&re,  is  another  of  the  attributes  by  which 
the  species  man  is  distinguished  from  other  species  of  the  same  genus; 
would  this  attribute  serve  equally  well  for  a  differentia]  The  Aristo- 
telians B&y  No ;  having  laid  it  down  that  the  differentia  must,  like  the 
genus  ana  species,  be  of  the  euence  of  the  subject. 

And  here  we  lose  even  that  vestige  of  a  meaning  grounded  in  the 
nature  of  the  things  themselves,  which  may  be  supposed  to  be  attached 
to  the  word  essence  when  it  is  said  that  genus  and  species  must  be  of 
the  essence  of  the  thing.  There  can  be  no  doubt  that  when  the  school- 
men talked  of  the  essences  of  things  as  opposed  to  their  accidents,  they 
had  con&sedly  in  view  the  distinction  between  differences  of  kind,  and 
the  differences  which  are  not  of  kind;  they  meant  to  intimate  that 
genera  and  species  must  be  Kinds.  Their  notion  of  the  essence  of  a 
thing  was  a  vague  notion  of  a  something  which  makes  it  what  it  is,  i.  e.. 
which  makes  it  the  Kind  of  thing  that  it  is— which  causes  it  to  have  all 
that  variety  of  properties  which  distinguish  its  Kind.  But  when  the 
matter  came  to  be  looked  at  more  closely,  nobody  could  discover  what 
caused  the  thing  to  have  all  those  properties,  nor  even  that  there  was 
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flDytliing  which  caused  it  to  have  them.  Loeicians,  however,  not  likiog 
to  admit  this,  and  being  unable  to  detect  what  made  the  thing  to  be 
what  it  was,  satisfied  themselves  with  what  made  it  to  be  what  it  was 
called.  Of  the  innumerable  properties,  knoum  and  unknown,  that  are 
common  to  the  class  man,  a  portion  only,  and  of  course  a  very  small 
portion,  aie  connoted  by  its  name :  these  few,  hSwever,  will  naturally 
have  been  thus  distinguished  from  the  rest  either  for  their  greatei 
obviousness,  or  for  greater  supposed  importance.  These  properties, 
then,  which  were  connoted  by  the  name,  logicians  seized  upon,  and 
called  them  the  essence  of  the  species ;  and  not  stopping  there,  they 
affirmed  them,  in  the  case  of  the  tnfima  species,  to  be  this  essence  of  the 
iboividual  too ;  for  it  was  their  maxim,  diat  the  species  contained  the 
'<  whole  essence"  of  the  thing.  Metaphysics,  that  fertile  field  of  delu- 
Bxm  propagated  by  language,  does  not  afford  a  more  signal  instance  of 
sach  delusion.  On  this  account  it  was  that  rationality,  being  connoted 
by  the  name  man,  was  allowed  to  be  a  differentia  of  die  class ;  but  the 
peculiarity  of  cooking  their  food,  not  being  connoted,  was  relegated  to 
the  class  of  accidental  properties. 

The  distinction,  therefore,  between  Difierentia,  Proprium,  and  Acci 
dens,  is  not  founded  in  the  nature  of  things,  but  in  the  connotation  of 
names ;  and  we  must  seek  it  there  if  we  wish  to  find  what  it  is. 

From  the  fact  that  the  genus  includes  the  species,  in  other  words, 
denotea  more  than  the  species,  or  is  predicable  of  a  greater  number  of 
individuals,  it  follows  tnat  the  species  must  connote  more  than  the 
genus.  It  must  connote  all  the  attributes  which  the  genus  connotes, 
or  there  would  be  nothing  to  prevent  it  from  denoting  individuals  not 
included  in  the  genus.  And  it  must  connote  something  besides,  other- 
wise it  would  include  the  whole  genus.  Animal  denotes  all  the  indi- 
viduals  denoted  by  man,  and  many  more.  Man,  therefore,  must  con- 
note all  that  animal  connotes,  otherwise  there  might  be  men  who  were 
not  animals ;  and  it  must  connote  something  more  than  animal  connotes, 
otherwise  all  animals  would  be  men.  This  surplus  of  connotation — this 
which  the  species  connotes  pver  and  above  the  connotation  of  the  genus 
— is  the  Differentia,  or  specific  difference ;  or,  to  state  the  same  prop- 
osition in  other  words,  the  Differentia  is  that  which  must  be  added 
to  the  cQpnotation  of  the  genus,  to  complete-  the  connotation  of  the 
species. 

Th^  word  man,  for  instance,  exclusively  of  what  it  connotes  in  com- 
mon with  animal,  also  connotes  rationality,  and  at  leastjsome  approxi- 
mation to  that  external  form,  which  we  all  know,  but  which,  as  we 
have  no  name  for  it  considered  in  itself,  we  are  content  to  call  the 
human.  The  differentia,  or  specific  difference,  therefore,  of  man,  as 
referred  tx>  the  genus  animal,  is  that  outward  form  and  die  possession 
of  reason.  The  Aristotehans  said,  the  possession  of  reason,  without 
the  outward  form.  But  if  they  adhered  to  this,  they  would  have  been 
obliged  to  call  the  Houyhnhms  men.  The  question  never  arose,  and 
diey  were  never  called  upon  to  decide  how  such  a  case  would  have 
affected  their  notion  of  essentiality.  But,  so  fiir  as  it  is  possible  to 
determine  how  language  would  be  used  in  a  case  which  is  purely 
imaginary,  we  may  say  that  the  Houyhnhms  would  not  be  cdleo  men, 
and  that  the  term  man,  therefiore,  requires  othdr  conditions  besides 
rationality.  The  schoolmen,  however,  were  satisfied  with  taking  such 
a  portion  of  the  differentia  as  sufliced  to  distinguish  the  species  firon 
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all  Other  existing  things,  although  by  so  doing  they  might  not  exnaofl 
the  connotation  of  the  name. 

§  6.  And  here,  to  prevent  the  notion  of  differentia  fix>m  being 
restricted  within  too  narrow  limits,  it  is  necessary  to  remark,  that  a 
species,  even  as  referred  to  the  same  genus,  will  not  alwamhave  the 
same  differentia*  but  a  different  one,  according  to  the  prmcmle  and 
purpose  which  presides  over  the  particular  classification.  For  ex* 
ample,  a  naturalist  surveys  the  various  kinds  of  animals,  and  looks  out 
for  the  classification  of  them  most  in  accordance  with  the  ordor  in 
which,  for  zoological  purpodes,  it  is  desirable  that  his  ideas  should 
arrange  themselves.  Wim  this  view  he  finds  it  advisable  that  one  ok 
his  fundamental  divisions  should  be  into  warm-blooded  and  cold-blood- 
ed animals ;  or  into  animals  which  breathe  with  lungs  and  those  which 
breathe  with  gills ;  or  into  carnivorous,  and  frugivoroos  or  ^raminivor^ 
ous ;  or  into  those  which  walk  on  the  flat  part  and  those  which  walk  od 
the  extremity  of  the  foot,  a  distinction  on  which  some  of  CuvieT's  fiuni* 
lies  are  founded.  In  doing  this,  the  naturalist  creates  as  many  new 
classes,  which  are  by  no  means  those  to  which  the  individual  animal  la 
familiarly  and  spontaneously  referred ;  nor  should  we  ever  think  of 
assigning  to  them  so  prominent  a  position  in  our  arrangement  of  the 
animal  kingdom,  unless  fi>r  a  preconcerted  purpose  of  scientific  con- 
venience. And  to  the  liberty  of  doing  this  there  is  no  limit  In  the 
examples  we  have  given,  the  new  classes  are  real  Kinds,  since  eadi 
of  the  peculiarities  is  an  index  to  a  multitude  of  properties  belonging 
to  the  class  which  it  characterizes :  but  even  if  the  case  were  o&er- 
wise— 'if  the  other  properties  of  those  classes  could  all  be  derived,  bjf 
any  process  known  to  us,  firom  the  one  peculiarity  on  which  the  ckaa 
is  rounded— -even  then,  if  those  derivative  properties  were  of  primary 
importance  for  the  purposes  of  the  naturaiust,  he  would  be  warranted 
in  founding  his  primary  division  upon  them. 

If,  however,  practical  convenience  is  a  sufficient  warrant  for  making 
the  main  demarcations  in  our  arrangement^  objects  run  in  lines  not 
coinciding  with  any  distinction  of  Kind,  and  so  creating  genera  and 
species  in  the  popular  sense  which  are  not  genera  or  species  in  the 
rigorous  sense  at  all;  a  fortiori  must  we  be  warranted,  vfhen  our 
genera  and  species  are  real  genera  and  species,  in  marking  the  distinc- 
tion between  them  by  those  of  their  properties  which  considerations 
of  practical  conveidence  most  strongly  recommend.  If  we  cut  a 
species  out  of  a*  given  genus — the  species  man,  for  instance,  out  of  the 
genus  animal— with  an  intention  on  our  part  that  the  peculiarity  by 
which  we  are  to  be  guided  in  the  application  of  the  name  man  should 
be  rationality,  then  rationality  is  the  differentia  of  the  species  man* 
Suppose,  however,  that,  beii^g  naturalists,  we,  for  the  purposes  of  our 
particulax  study,  cut  out  of  the  ^nua  animal  the  same  species  man, 
out  with  an  intention  that  the  distinction  between  inan  and  all  other 
species  of  animal  should  be,  not  rationality,  but  the  possession  of  "  four 
incisors  in  each  jaw,  tusks  solitary^  and  erect  posture."  It  is  evident 
that  the  word  man,  when  used  by  us  as  naturalists,  no  longer  coimotea 
rationality,  but  connotes  the  three  other  properties  specified ;  for  that 
which  we  have  expressly  in  view  when  we  impose  a  name,  assuredly 
forms  part  of  the  meamng  of  that  name.  We  may,  therefore,  lay  it 
down  as  a  maxim,  that  wherever  there  is  a  Gtenus,  and  a  Species 
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marked  xmt  ftom  that  genus  b^  an  assignable  difierentia,  the  name  of 
the  species  must  be  connotatiye,  and  must  connote  the  differentia; 
but  the  connotation  may  be  special,  not  involved  in  the  signification  of 
the  term  as  ordinarily  used,  but  'given  to  it  when  employed  as  a  term  of 
art  or  science.  The  word  Man,  in  common  use,  connotes  rationality 
and  a  certain  form,  but  does  not  connote  the  number  or  character  of 
the  teeth ;  in  the  Linnasan  system  it  connotes  the  number  of  incisor 
and  canine  teeth,  but  does  not  connote  rationality  nor  any  particular 
form..  The  word  nuin  has,  therefore,  two  different  meanmgs;  al- 
though not  commonly  considered  as  ambiguous,  because  it  happens  in 
both  cases  to  denote  the  same  individual  objects.  But  a^'case  is  con- 
ceivable in  which  the  ambiguity  would  become  evident :  we  have  only 
to  imagine  that  some  new  kind  of  animal  were  discovered,  having 
Linnaeus's  three  characteristios  of  humanity,  but  not  rational,  or  not 
of  the  human  form.  In  ordinary  parlance  these  animals  would  not  be 
ealled  men ;  but  in  natural  history,  they  must  still  be  called  so  by 
those,  if  any  there  be,  who  adhere  to  the  Linnsean  classification ;  and 
tiie  question  would  arise,  whether  the  word  should  continue  to  be  used 
in  two  senses,  or  the  classification  be  given  up,  and  the  technical 
sense  of  the  term  be  abandoned  along  with  it. 

Words  not  otherwise  connotative  may,  in  the  mode  just  adverted  to, 
acquire  a  special  or  technical  connotation.  Thus  the  word  whiteness^ 
as  we  have  so  often  remarked,  connotes  nothing,  it  merely  denotes  the 
attribute  •corresponding  to  a  certain  sensation ;  but  if  we  are  m'aking 
a  classification  of  colors,  and  desire  to  justify,  or  even  merely  to  point 
out,  the  particular  place  assigned  to  whiteness  in  our  arrangement,  we 
aoLj  define  it,  **the  color  produced  by  the  mixture  of  all  the  simple 
rays ;"  and  this  &ct,  though  by  no  means  implied  in  the  meaning  of 
tiie  wofd  whiteness  as  ordinarily  used,  but  only  known  by  subsequent 
scientific  investigation,  is  part  of  its  meaning  in  the  particular  essay  or 
treatise,  and  becomes  the  differentia  of  the  species.* 

The  differentia,  therefore,  of  a  species,  may  be  defined  to  be,  that 
part  of  the  connotation  of  the  specific  name,  whether  ordinary,  or 
special  and  technical,  which  distinguishes  the  species  in  question  from 
all  other  species  of  the  genus  to  v^ich  on  the  particular  occasion  we 
are  referrmg  it. 

§  7..  Having  disposed  of  Oenus,  Species^  and  Differentia,  we  shall 
not  find  much  difficulty  in  attaining  a  clear  conception  of  the  distinction 
between  the  odier  two  predicables. 

In  the  Aristotelian  phraseology.  Genus  and  Differentia  are  of  the 
eisenee  of  the  subject ;  oy  which,  as  we  have*  seen,  is  really  meant  that 
the  properties  signified  by  the  genus  and  those  sigmfied  by  the  differ- 
entia, form  part  of  the  connotation  of  the  name  denoting  the  species. 
Proprium  and  Accidens,  on  the  other  hand,' form  no  part  of  the  essence, 
but  are  predicated  of  the  species  only  accidentaliy.  Both  are  Acci- 
dents in  the  wider  sense,  in  which  the  accidents  of  a  thing  are  opposed 
to  its  essence ;  although,  in  the  doctrine  of  the  Predicables,  Accidens 
is  used  fivr  one  sort  of  accident  only,  Proprium  being  another  sort. 

^IfwetdlowadiflfoientiatowhaiiBnotfeallyaipeciM.  For  tbt  disliiicHoii  of  Kiiid% 
te  thfl  aenae  explained  by  na,  not  being  in  any  way  applicable  to  attributes,  it  of  ccwne  fol- 
lows,  that  although  atjtnbutes  may  be  put  into  classes,  those  classes  can  be  admitted  to  ba 
genera  or  species  only  by  courtesy. 
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Proprium,  continue  the  Bchoolmeli,  is  predicated  accideniaUyy-inAeed^ 
bat  necessarily;  or,  as  tbev  further  explain  it,  signifies  an  attribute 
which  is  not  indeed  part  of  the  essence,  but  which  flows  firom,  or  is  a 
consequence  of,  the  essence,  and  is,  therefore,  inseparably  attached  to 
the  species ;  e,  g.,  the  various  properties  of  a  triangle,  which,  though 
no  part  of  its  definition^  must  necessarily  be  possessed  by  whateyei 
comes  under  that  definition.  Accidens,  on  the  contrary,  has  no  con 
nexion  whatever  with  the  essence,  but  may  come  and  go,  and  the 
species  still  remain  what  it  was  before.  If  a  species  could  exist 
without  its  Propria,  it  must  be  capable  of  existing  without  that  upon 
which  its  Propria  are  necessarily  consequent,  and  Uierefore  without  its 
essence,  without  that  which  constitutes  it  a  species.  But  an  Accidens, 
whether  sepax^ble  or  inseparable  fixmi  the  species  in  actual  experience, 
may  be  supposed  separated,  without  the  necessity  of  supposing  any 
other  alteration ;  or  at  least,  without  supposing  any  of  me  essential 
properties  of  the  species  altered,  since  with  them  an  Accidens  has  no 
connexion.  * 

A  Proprium,  therefore,  of  the  species,  may  be  defined,  any  attribute 
which  belongs  to  all  the  individuals  included  in  the  species,  and  which, 
olthough  not  connoted  by  the  specific  name  (either  ordinarily  if  the 
classification  we  are  considering  oe  for  ordinary  purposes,  or  specially 
if  it  be  for  a  special  puipose),  yet  follows  firom  some  attribute  which 
the  name  either  ordinarily  or  specially  connotes. 

Ond  attribute  may  follow  from  another  in  two  ways ;  and  there  are 
consequently  two  kinds  of  Proprium.  It  may  follow  as  a  conclusion 
follows  premisses,  or  it  may  follow  as  an  effect  follows  a  cause.  Thus, 
the  attribute  of  having  the  opposite  sides  equal,  which  is  not  one  of 
those  connoted  by  the  word  Parallelogram,  nevertheless  follows  from 
those  connoted  by  it,  namely,  from  having  the  opposite  sides  straight 
lines,  and  parallel,  and  the  number  of  sides  four.  The  attribute, 
therefore,  of  haviilg  the  opposite  sides  equal,  is  a  Proprium  of  the 
class  parallelogram ;  and  a  Proprium  of  the  first  kind,  which  follows 
from  the  connoted  attributes  by  way  of  dem^mstration.  The  attribute 
of  being  capable  of  understanding  language  is  a  Proprium  of  the 
species  num^  since,  without  bein^  connoted  by  the  word,  it  follows 
from  an  attribute  which  the  word  does  connote,  viz.,  firom  the  attribute 
of  rationality.  But  this  is  a  Proprium  of  the  second  kind,  which  fol- 
lows by  way  of  causatiot^  How  it  is  that  one  property  of  a  thing 
fi^llows,  or  can  be  inferred  from  another;  under  what  conditions  this 
is  possible,  and  what  is  the  exact  meaning  of  the  phrase ;  are  among 
the  questions  which  will  occupy  us  in  the  two  succeeding  Books.    At 

S resent  it  needs  only  be'  said,  that  whether  a  Proprium  follows  by 
emonstration  or  by  causation,  it  follows  necessarily;  that  is  to  say,  it 
eannof.  but  follow,*  consistently  with  some  law  which  we  regard  as  a 
part  of  the  constitution  either  of  our  thinking  faculty  or  of  the  universe. 

§  8.  Under  the  remaining  predicable,  Accidens,  are  included  all 
attributes  of  a  thing  which  are  neither  involved  in  the  signification  of 
the  name  (whether  ordinarily  or  as  a  term  of  art),  nor  have,  so  far  as 
we  know,  any  necessary  connexion  with  attributes  which  are  so  in- 
volved. They  are  commonly  divided  into  Separable  and  Inseparable 
Accidents.  Inseparable  accidents  are  those  which — although  we  know 
of  no  connexion  between  them  and  the  attributes  constitutive  of  the 
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fpecied,  and  althoughi  therefore,  so  &r  as  we  are  aware,  they  might 
be  absent  without  making  the  name  inapplicable  and  the  species  a 
difierent  species— are  yet  never,  in  fact,  known  to  be  absent.  A  con- 
cise mode  of  expressing  the  same  meaning  is,  that  inseparable  ^pi- 
dents  are  properties  which  are  universal  to  the  species  but  not  neces- 
sary to  it.  Thus,  blackness  is  an  attribute  of  a  crow,  and,  as  far  as  we 
know,  an  universal  one.  But  if  we  were  to  discover  a  race  of  white 
birds,  in  other  respects  resembling  crows,  we  should  not  say.  These 
are  not  crows ;  we  should  say,  These  are  white  crows.  Crow,  there- 
fore, does  not  connote  blackness ;  nor,  from  any  of  the  attributes  which 
it  does  connote,  whether  as  a  word  in  popular  use  or  as  a  term  of  ar^ 
could  blackness  be  inferred.  Not  only,  Uierefore,  can  we  conceive  a 
white  crow,  but  we  know  of  no  reason  why  such  an  animal  should  not 
exist.  Since,  however,  none  but  black  crows  are  known  to  exisl^ 
blackness,  in  the  present  state  of  our  knowledge,  ranks  as  an  accident^ 
but  an  inseparable  accident,  of  the  species  crow. 

Separable  Accidents  are  those  which  are  found,  in  point  of  fact,  tc 
be  sometimes  absent  from  the  species ;  which  are  not  only  not  neces 
sary,  but  not  even  universal  They  are  such  as  do  not  belong  to  every 
individual  of  the  species,  but  only  to  some  individuals ;  or  if  to  all,  not 
at  all  times.  Thus,  the  color  of  an  European  is  one  o^  the  separable 
accidents  of  the  species  man,  because  it  is  not  an  attribute  of  all  human 
creatures.  Being  bom,  is  also  a  separable  accident  of  the  species 
man,  because  although  an  attribute  of  all  human.beings,  it  is  so  only 
at  .one  particular  time.  ^A  fortiori  those  attributes  which  are  not 
constant  even  in  the  same  individual,  as,  to  be  in  one  or  in  another 
place,  to  be  hot  or  cold,  sitting  or  walking,  must  be  ranked  as  sepa- 
rable accidents. 


CHAPTER  VIII. 

OP  DEFINITION. 

§  1.  One  necessary  part  of  the  theory  of  Names  and  of  Propositions 
remains  to  be  treated  of  in  this  place ;  the  theory  of  Definitions.  As 
being  the  most  important  of  the  class  of  propositions  which  we  have 
characterized  as  purely  verbal,  they  have  ahready  received  some  notice 
in  the  chapter  preceding  the  last.  But  their  mller  treatment  was  at 
that  time  postponed,  because  definition  is  so  closely  connected  with 
classificatipn,  that,  until  the  nature  of  the  latter  process  is  in  some 
measure  dbderstood,  the  former  cannot  be  discussed  to  much  purpose. 

$  2.  ^j^he^gUQgJggtand  most  correct  notion  of  a  D^fii^^fti^  )r^  ^  JiPyr 

Tng  oTa  wor3j   namely,  either  ^be 

waning  which  it  bears  in  common  acceptation,  or  that  which  the 
speaker  or  writer,  for  the  particular  purposes  of  his  discourse,  intends 
Id  annex  to  it. 

Tjifrdnfinitiftp  of  a  word  being  the  propositioiL  which  ^nupciatea  its 
meaning, jordfl  whinh  hnvn  niMn«ainng  arejcyasusceptible  of  definition. 
Proper  names,  therefi^re,  cannot  be  denned.  A  proper  name  being  a 
mere  mark  put  upon  an  individual,  and  of  which  it  is  the  characteristic 
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Topert}*  to  be  destitute  of  meaning,  its  meaning  cannot  of  course  be 
eclared ;  though  we  may  indicate  by  language,  as  we  mieht  indicate 
still  more  conyeniently  by  pointing  with  the  mger,  upon  wnat  individ- 
ual that  particular  mark  has  been,  or  is  intended  to  do,  put.  It  is  no 
definition  of  ''John  Thomson"  to  say  he  is  ''the  son  of  General 
Thomson ;"  for  the  name  John  Thomson  does  not  express  this.  Nei- 
ther is  it  any  definition  of  "  John  Thomson"  to  say  ne  is  "  the  man 
now  crossing  the  street.**  These  propositions  may  senre  to  make 
known  who  is  the  particular  man  to  whom  the  name  belongs ;  but 
that  may  be  done  stdl  more  unambiguously  by  pointing  to  him,  which, 
however,  has  not  usually  been  esteemed  one  of  the  modes  of  definition. 

In  the  case  of  connotative  names,  the  meaning,  as  has  been  so  often 
observed^  is  the  connotation ;  and  the  definition  of  a  connotative  name 
is  the  proposition  which  declares  its  connotation.  This  may  be  done 
either  directly  or  indirectly.  The  direct  mode  would  be  by  a  propo- 
sition in  this  form :  **  Man"  (or  whatsoever  the  word  may  be)  "  is  a 
name  connoting  such  and  such  attributes,"  or  "is  a  name  which,  when 
predicated  of  anything,  signifies  the  possession  of  such  and  such  attri- 
butes by  that  thing."  Or  thus :  Man  is  everything  which  possesses 
such  and  such,  attributes :  Man  is  everything  which  possesses  coipo- 
reity,  organization,  life,  rationality,  and  a  form  resembling  that  of  the 
descendants  of  Adam. 

This  form  of  definition  is  the  most  precise  and  least  equivocal  of 
any;  but  it  is  not  brief  enough,  and  is  besides  too  technical  and  pe- 
dantic fi>r  common  discourse.  The  more  usual  mode  of  declaring  the 
connotation  of  a  name,  is  to  predicate  of  it  another  name  or  names  of 
Imown  signification,  which  connote  the  same  aggregation  of  attributes. 
This  may  be  done  either  by  predicating  of  the  name  intended  to  be 
defined,  another  connotative  name  exactly  synonymous,  as,  "  Man  is  a 
human  being,"  which  is  not  commonly  accounted  a  definition  at  all ; 
or  by  predicatHDg  two  or  more  connotative  names,  which  make  up 
among  them  the  whole  connotation  of  the  name  to  be  defined.  In  this 
last  case,  again^  we  may  either  compose  our  definition  of  as  many  con- 
notative names  as  there  are  attributes,  each  attribute  being  connoted 
by  one ;  as,  Man  is  a  corporeal,  organized,,  animated,  rational  being 
shaped  so  and  so;  or  we  may  employ  names  which  connote  several  of 
the  attributes  at  once,  as,  Man  is  a  rational  aninud,  shaped  so  and  so. 

The  definition  of  a  name,  according  to  this,  view  ox  it,  is  the  sum 
total  of  all  the  essential  propositions  which  can  be  finimed  with  that 
name  for  their  subject.  -All  propositions  the  truth  of  which  is  implied 
in  the'name,  all  those  which  we  are  made  aware  of  by  merely  hearing 
the  name,  are  included  in  the  definition  if  complete,  and  may  be 
evolved  Scorn  it  without  the  aid  of  any  other  premisses ;  •wtkether  the 
definition  expresses  them  in  two  or  three  words,  or  in  a  larger  num- 
ber. '  It  is,  therefore,  not  without  reason  that  Condillac  and  raier  wri- 
ters have  affirmed  a  definition  to  be  an  andlysis.  To  resolve  any 
complex  whole  into  the  elements  of  which  it  is  compounded^  is  the 
meaning  of  analysis ;  and  this  we  do  when  we  replace  one  word  which 
connotes  a  set  of  attributes  collectively,  by  two  or  more  which  connote 
the  same  attributes  singly,  or  in  smaller  groups. 

%  3.  From  this,  however,  the  question  naturally  arises,  in  what  man- 
ner are  we  to  define  a  name  which  connotes  only  a  single  attribute  1 
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ibr  instance,  "white,"  which  connotes  nothing  hut  whiteness;  ''ra- 
tional," which  connotes  nothing  hut  the  possession  of  reason.  It  piighi 
seem  that  the  meaning  of  such  names  could  only  he  declared  in  two 
ways ;  hy  a  nynonymous  term,  if  any  such  can  he  found ;  or  in  the 
durect  way  already  alluded  to :  ''  White  is  a  name  connoting  the  attri- 
hute  whiteness."  Let  us  see,  however,  whether  the  analysis  of  the 
meaning  of  the  name,  that  is,  the  hreaking  down  of  that  meaning  into 
separate  parts,  admits  of  heing  carried  further.  Without  at  present 
deciding  this  question  as  to  the  word  white,  it  is  ohrious  that  in  the 
case  o£  rational  some  further  explanation  may  be  given  of  its  meaning 
than  is  contained  in  the  proposition,  '^  Rational  is  that  which  possesses 
the  attribute  of  reason ;"  since  the  attribute  reason  itself  admits  of  be- 
ing defined.  And  here  we  must  turn  our  attention  to  the  definitions 
of  attributes,  or  rather  of  the  names  of  attributes,  that  is,  of  abstract 
names. 

In  regard  to  such  names  of  attributes  as  are  connotative,  and  ex- 
press attributes  of  those  attributes,  there  is  no  difficulty :  like  other 
connotative  names,  they  are  defined  by  declaring  their  connotation. 
Thus,  the  word  Jatdt  may  be  defined,  **  a  quality  productive  of  evil  or 
inconvenience."  Sometimes,  again,  the  attribute  to  be  defined  is  not 
one  attribute,  but  an  union  of  several :  we  have  only,  therefore,  to  put 
together  the  names  of  all  the  attributes  taken  separately,  and  we  ob- 
tain the  definition  of  the  names  which  belong  to  them  aU  taken  together ; 
a  definition  which  will  correspond  exactly  to  that  of  the  corresponding 
concrete  name.  For,  as  we  define  a  concrete  name  by  enumerating 
the  attributes  which  it  connotes,  and  as  the  attributes  connoted  by  a 
concrete  name  form  the  entire  signification  of  the  corresponding  ah* 
stract  one,  the  same  enumeration  will  serve  for  the  definition  of  both. 
Thus,  if  the  definition  of  a  human  being  be  this,  "A  being»  corporeal, 
animated,  rational,  and  shaped  so  and  so,"  the  definition  of  humanity 
will  be,  corporeity  and  animal  life,  combined  with  rationality,  and  with 
such  and  such  a  shape. 

When,  on  the  ouier  hand,  the  abstract  name  does  not  express  a 
complication  of  altributes,  but  a  single  attribute,  we  must  remember 
that  every  attribute  is  grounded  upon  some  fact  or  phenomenon,  from 
which  and  which  alone  it  derives  its  meaning.  To  that  fact  or  phe- 
nomenon, called  in  a  former  chapter  the  foundation  of  the  attribute, 
we  must,  therefore,  have  recourse  for  its  definition.  Now,  the  foun- 
dation of  thjp^^atjribute  jnay  be  a  phenomenon  of  any  d<^|giee  of  com- 
plexity^ fifiD^idtiog  of  many  different  parts,  either  coexiBtent  or  in 
qgoeflfliqQit^^j^o^^tain  a  definition  of  the  attribute,  we  mustoiQj^z^Q 
the  phenomenon  into  "theBgjp&rts^  J^  Eloquence,  for  examploj 
nififfft  nf  ffllfl  nifriT.;,»^  ^pTy.  f»^  t]i|g  attnbutelS*gf ounded upon  exter^ 

nal  effects  of  a  ^^TPF^^^^tpH  Tintn''^iJP^^"^^"r  from  acts  of  the  person  to 
whom  we  ascribe  the  attribute ;  and  by  resolving  this  phenomenon  or 
causation  mio  its  two  paits,  thb  cause  and  the  enect,  we  obtain  a  defi- 
nition of  eloquence,  viz.,  the  power  of  influencing  the  affections  of  hu- 
man beings  by  means  of  speech  or  writing. 

A  name,  therefore,  whether  concrete  or  abstract,  admits  of  defini- 
tion, provided  we  are  able  to  analyze,  that  is,  to  distinguish  into  parts, 
the  attribute  or  set  of  attributes  whidi  constitute  the  meaning  both  of 
the  concrete  name  and  of  the  corresponding  abstract :  if  a  set  of  attri- 
butes, by  enumerating  them ;  if  a  single  attribute,  by  dissecting  the 
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fact  or  phenomenon  whether  of  perception  or  of  internal  consciouBnefli^ 
which  18  the  foundation  of  the  attribute.  But,  further,  even  when  the 
&ct  is  one  of  our  simple  feelings  or  states  of  consciousness,  and  there* 
fore  unsusceptible  of  analysis,  the  names  both  of  the  object  and  of  the 
attribute  still  admit  of  definition ;  or,  rather,  would  do  so  if  all  our 
simple  feelings  had  names.    "WTitf^^nflff*  TP»^Y  bft  defined ^  the  property 

h3».    A  wfitte  o'bject  may  be 


ocpQger  of  exciting  the  sensationjQjLa!;hj 

denned  an  object  vrhiuh  tiJLCluS'me  sensation  of  white.  The  only 
names  which  are  unsusceptible  of  definition,  because  their  meaning  is 
unsusceptible  of  analysis,  are  the  names  of  the  simple  feelings  them- 
selves^  These  are  in  the J^ame  condition  as  proper  names.  They  are 
n^^indeed,  like  proper james;  'tnttH6a^gj[fer  SS^^^^^^T^SHiutifH^ 
qfjckUe  Big uift[,' that  tEe  sensjjion  jwEichJiia^ep^^  resembles 

G^BSf^'SBtlSfiftions'^wKcFT^rememSer  to  have  had  before,  and  to  have 
called  by  that  name.  But  as  we  have  no  words  by  which  to  recall 
those  former  sensations,  except  the  very  word  which  we  seek  to  de- 
fine, or  some  other  which,  bemg  exactly  synonymous  with  it,  requires 
definition  as  much,  words  cannot  unfold  the  signification  of  this  class 
of  names ;  and  we  are  obliged  to  make  a  direct  appeal  to  the  personal 
experience  of  the  individusu  whom  we  address. 

§  4.  Having  stated  what  seems  to  be  the  true  idea  of  a  Definition,  we 
proceed  to  examine  some  opinions  of  philosophers,  and  some  popular 
conceptions  on  the  subject,  which  conflict  more  or  less  vnth  the  above. 

The  only  adequate  aefinition  of  a  name  is,  as  already  remarked,  one 
which  declares  the  facts,  and  the  whole  of  the  facts,  which  the  name 
involves  in  its  signification.  But  with  most  persons  the  object  of  a 
definitidn  does  not  embrace  so  much ;  they  look  for  nothing  more,  in 
a  definition,  than  a  guide  to  the  correct  use  of  the  term— <«  protection 
against  applying  it  in  a  manner -inconsistent  with  custom  and  conven- 
tion. Anything,  therefore,  is  to  them  a  suf!i<:ient  definition  of  a  tenn, 
which  will  serve  as  a  correct  index  to  what  the  term  denotes ;  although 
not  embracing  the  whole,  and  sometimes,  perhaps,  not  even  any  part, 
of  what  it  connotes.  This  g^ves  rise  to  two  sorts  dt  imperfect,  or  un- 
scientific definitions ;  namely,  Essential  but  incomplete  Definitions,  and 
Accidental  Definitions,  or  Descriptions.  In  the  fonner,  a  connotative 
name  is  defined  by  a  part  only  of  its  connotation ;  in  the  latter,  by 
something  which  forms  no  part  of  the  connotation  at  all. 

An  example  of  the  first  kind  of  imperfect  definitions  is  the  follow- 
ing :  Man  is  a  rational  animal.  It  is  impossible  to  consider  this  as  a 
complete  definition  of  the  word  Man,  since  (as  before  remarked)  if  we 
adhered  to  it  we  should  be  obliged  to  call  the  Houyhnhms  men ;  but 
as  there  happen  to  be  no  Houyhnhms,  this  imperfect  definition  is  suf* 
ficient  to  mark  out  and  disdiiguish  from  all  other  things,  the  objects  at 
present  denoted  by  **  man ;"  all  the  beings  actually  known  to  exist,  of 
whom  the  name  is  predicable.  Though  the  word  is  defined  by  some 
only  among  the  attnbutes  which  it  connotes,  not  by  all,  it  happens  that 
all  known  objects  which  possess  the  enumerated  attributes,  possess 
also  those  which  are  omitted ;  so  that  the  field  of  predication  winch  the 
word  covers,  and  the  employment  of  it  which  is  conformable  to  usage, 
are  as  well  indicated  by  the  inadequate  definition  as  by  an  adequate 
one.  Such  definitions,  however,  are  always  liable  to  be  overthrown 
by  the  discovery  of  new  objects  in  nature. 
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Definitions  of  tbis  kind  are  what  logicians  have  had  in  view'  when 
tbey  laid  down  the  rule,  that  the  definition  of  a  species  should  be  f€t 
genus  et  differentiam.  Differentia  being  seldom  taken  to  mean  the 
whole  of  the  peculiarities  constitutiye  of  the  speoies,  but  some  one  of 
those  peculiaiities  only,  a  complete  definition  would  be  per  genus  et 
iifferenticLs,  rather  than  differentiam.  It  would  include,  with  the  name 
of  the  superior  genus,  not  merely  some  attribute  which  distinguishes 
the  species  intended  to  be  defined  from  all  other  species  of  the  same 

genus,  but  o^-the  attributes  implied  in  the  name  of  the  species,  which 
le  name  of  the  superior  genus  has  not  already  implied.  The  asser^ 
tion,  however,  that  a  definition  must  of  necessity  consist  of  a  genus 
and  differentias,  is  not  tenable.  It  was  early  remarked  by  logimns, 
that  the  eummum  genus  in  any  classification,  naving  no  genus  superior 
to  itself,  could  not  be  defined  in  this  manner.  Yet  we  have  seen  that 
all  names,  except  those  of  our  elementary  feelings,  are  susceptible  of 
definition  in  the  strictest  sense;  by  setting  forth  in  words  the  constit- 
uent parts  of  the  fact  or  phenomenon,  of  which  the  connotation  of  every 
word  is  ultimately  composed. 

§  5.  Although  the  first  kind  of  imperfect  definition  (which  defines  a 
connotative  term  by  a  part  only  of  what  it  connotes,  but  a  part  sufficient 
to  mark  out  correctly  the  boundaries  of  its  denotation),  has  been  con- 
sidered by  the  ancients,  and  by  logicians  in  general,  as  a  complete 
definition;  it  has  always  been  deemed  necessary  that  ,the  attributes 
employed  should  really  form  part  of  the  connotation ;  for  the  rule  was 
that  the  definition  must  be  drawn  fi-om  the  essence  of  the  class ;  and  this 
would  not  have  been  the  case  if  it  had  been  in  any  desree  made  up  of 
attributes  not  connoted  by  the  name.  The  second  kind  o£  imperfect 
definition,  therefore,  in  which  the  name  of  a  class  is  defined  by  any  oi 
its  accidents — ^that  is,  by  attributes  which  are  not  included  in  its  conno- 
tation— ^has  been  rejected  firom  the  rank  of  genuine  Definition  by'  all 
philosophers,  and  has  been  termed  Description. 

This  kind  of  imperfect  definition,  however,  takes  its  rise  from  the 
same  cstuse  as  the  other,  namely,  the  willingness  to  accept  as  a  defini- 
tion anything  which,  whether  it  expounds  the  meanine  of  the  name  or 
not,  enables  us  to  discriminate  the  things  denoted  by  me  name  from  all 
other  things,  and  consequently  to  employ  the  term  in  predication  with- 
out deviatmg  from  established  usage.  This  purpose  is  duly  answered 
by  stating  any  (no  matter  what)  of  the  attributes  which  are  common  to 
the  whole  of  the  class,  and  peculiar  to  it ;  or  any  combination  of  attri* 
butes  which  may  happen  to  be  peculiar  -to  it,  aldiough  separately  each 
of  those  attributes  may  be  common  to  it  with  some  other  things.  It  is 
only  necessary  that  the  definition  (or  description)  thus  formed,  should 
be  convertible  with  the  name  which  it  professes  to  define ;  that  is,  should 
be  exactly  co-extensive  with  it,  being  predicable  of  everything  of  which 
it  is  predicable,  and  of  nothing  of  which  it  is  not  predicable :  although 
the  attributes  specified  may  have  no  connexion  with  those  which  men 
had  in  view  when  they  formed  or  recognized  the  class,  and  gave  it  a 
name.  The  following  are  correct  definitions  of  Man,  according  to  this 
test:  Man  is  a  mammiferoos  animal,  having  (by  nature)  two  hands 
(for  the  human  species  answers  to  this  description,  and  no  other  animal 
does) :  Man  is  an  animal  who  cooks  his  food :  Man  is  a  featherlesa 
biped« 
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What  would  otherwise  be  a  mere  description,  ma^  be  raised  to  the 
rank  of  a  real  definition  by  the  peculiar  purpose  which  the  speaker  or 
writer  has  in  view.  As  was  seen  in  the  preceding  chapter,  it  may,  for 
the  ends  of  a  particular  art  or  science,  or  for  die  more  convenient 
statement  of  an  author's  particular  views,  be  advisable  to  give  to  some 

general  name,  vdthout  altering  its  denotation,  a  special  connotation, 
ifierent  from  its  ordinary  one.  When  this  is  done,  a  definition  of  the 
name  by  means  of  the  attributes  which  make  up  the  special  connota- 
tion, though  in  general  a  mere  accidental  definition,  or  description, 
becomes  on  the  particular  occasion  and  for  the  particular  purpose,  a 
complete  and  genuine  definition.  This  actually  occurs  with  respect 
to  oke  of  the  preceding  examples,  '*  Man  is  a  mammifisrous  animal 
having  two  hands,"  which  is  the  scientific  definition  of  man  con- 
sidered as  one  of  the  species  in  Cuvier's  distribution  of  the  animal 
kingdom. 

In  cases  of  this  sort,  although  the  definition  is  still  a  declaration  of 
the  meaning  which  in  the  particular  instance  the  name  is  appointed  to 
convey,  it  cannot  be  said  that  to  state  the  meaning  of  the  word  is  the 
purpose  of  the  definition.  The  purpose  is  not  to  expound  a  name,  but 
to  help  to  expound  a  classification.  The  special  meaning  which  Cuvier 
assigned  to  the  word  Man  (quite  foreign  to  its  ordinary  meaning, 
though  involving  no  chanee  in  the  denotation  of  the  word),  was  inci- 
dental to  a  plan  of  arrangme  animals  into  classes  on  a  certain  principle, 
that  is,  according  to  a  certain  set  of  distinctions.  And  since  the  aiBfi- 
nition  of  Man  according  to  the  ordinary  connotation  of  the  word,  though 
it  would  have  answered  every  other  purpose  of  a  definition,  would  not 
have  pointed  out  the  place  which  the  species  ought  to  occupy  in.  that 

E articular  classification ;  he  gave  the  word  a  special  connotation,  that 
p  might  be  able  to  define  it  by  the  kind  of  attributes  upon  which,  for 
reasons  of  scientific  convenience,  he  had  resolved  to  £o\md  his  division 
of  animated  nature. 

Scientific  definitions,  whether  they  are  definitions  of' scientific  terms 
or  of  common  terms  used  in  a  scientific  sense,  are  almost  always  of  the 
kind  last  spoken  of:  their  main  purpose  is  to  serve  as  the  landmarks 
of  scientific  classification.  And  since  the  classifications  in  any  science 
are  continually  modified  as  scientific  knowledge  advances,  the  defi- 
nitions in  the  sciences  are  also  constantly  varying.  A  striking  instance 
b  afforded  by  the  words  Acid  and  Alkali,  especially  the  former.  As 
experimental  discovery  advanced,  the  substances  classed  with  acids 
have  been  constantly  multiplying,  and  by  a  natural  consequence  the 
attributes  connoted  by  the  wcm  have  receded  and  become  fewer.  At 
first  it  connoted  the  attributes,  of  combining  with  an  .alkali  to  form  a 
neutral  substance  (called  a  Salt) ;  being  compounded  of  a  base  and 
oxygen;  causticitv  to  the  taste  and  touch;  fluidity,  &c.  The  true 
analysis  of  muriatic  acid,  into  chlorine  and  hydrogen,  caused  the  second 
property,  composition  from  a  base  and  oxygen,  to  be  excluded  from 
the  connotation.  The  same  discovery  fixed  the  attention  of  chemists 
upon  hydrogen  as  an  important  element  in  acids;  and  more  recent 
discoveries  having  led  to  the  recogni^n  of  its  presence  in  sulphuric, 
nitric,  and  many  other  acids,  where  its  existence  was  not  previously 
suspected,  there  is  now  a  tendency  to  include  the  presence  of  this  ele- 
ment in  the  connotation  of  the  word.  But  carbonic  acid,  silica,  sulphu- 
rous acid,  have  no  hydrogen  in  their  composition ;  that  property  can- 
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not  therefore  be  connoted  by  the  tezm,  unless  those  substances  are  no 
longer  to  be  considered  acids.  Causticity  and  fluidity  have  long  since 
been  excluded  from  the  characteristics  of  the  class,  by  the  inclusion  of 
silica  and  many  other  substances  in  it ;  and  the  formation  of  neutral 
bodies  by  combination  with  alkalis,  together  with  such  electro-chemi- 
cal pecuuarities  as  this  is  supposed  to  imply,  are  now  the  only  differ- 
entuB  which  form  the  fixed  connotation  of  the  word  Add,  as  a  term  of 
chemical  science. 

Scientific  men  are  still  seeking,  and  may  be  long  ere  they  find,  a 
suitable  definition  of  one  of  the  earliest  words  in  the  vocabulary  of  die 
human  race,  and  one  of  those  of  which  the  popular  sense  is  plainest 
and  best  understood.  The  word  I  mean  is  ileat ;  and  the  source  of 
the  difficulty  is  the  imperfect  state  of  our  scientific  knowledge,  which 
has  shown  to  us  multitudes  of  phenomena  certainly  connected  with  the 
same  power  which  is  the  cause  of  what  our  senses  recognize  as  heat, 
but  has  not  yet  taught  us  the  laws  of  those  phenomena  with  sufficient 
accuracy  to  admit  of  our  determining  under  what  characteristics  the 
whole  of  those  phenomena  shall  ultimately  be  embodied  as  a  class : 
which  characteristics  would  of  course  be  so  many  dififerentiBB  for  the 
definition  of  the  power  itseK  We  have  advanced  far  enough  to  know 
that  one  of  the  attributes  connoted  must  be  that  of  operating  as  a 
repulsive  force :  but  this  is  certainly  not  all  which  must  ultimately  be 
included  in  the  scientific  definition  of  heat. 

What  is  true  of  the  definition  of  any  term  of  science,  is  of  course 
true  of  the  definition  of  a  science  itself:  and  accordingly,  we  showed 
in  the  Introductory  Chapter  of  this  work,  that  the  definition  of  a  science 
must .  necessarily  be  progressive  and  provisionaL  Any  extension  of 
knowledge,  or  alteration  m  the  current  opinions  respecting  the  subject 
matter,  may  lead  to  a  change  more  or  less  extensive  in  the  particulars 
included  in  the  science ;  and  its  composition  being  thus  altered,  it  may 
easily  happen  that  a  different  set  of  characteristics  will  be  found  better 
adapted  as  differentias  for  d^niog  its  name. 

In  the  same  manner  in  which,  as  we  have  now  shown,  a  special  oi 
technical  definition  has  for  its  object  to  expound  the  artificial  classi- 
ficadon  out  of  which  it  grows ;  the  Aristotelian  losicians  seem  to  have 
imagined  tfiat  it  was  also  the  business  of  ordinary  definidon  to  expound 
the  ordinary,  and  what  they  deemed  the  natural,  dassificadon  of  uings, 
namely,  the  division  of  them  into  Rinds ;  and  to  show  the  place  which 
each  ELind  occupies,  as  superior,  collateral,  or  subordinate,  among 
othdr  Kinds.  This  nodon  would  account  fi>r  the  rule  that  all  defi- 
nidon must  necessarily  be  per  genua,  et  differefUiam^  and  would  also 
explain  why  any  one  differenda  was  deemed  sufficient.  But  to 
expound,  or  express  in  words,  a  distincdon  of  Rind,  has  already  been 
shown  to  be  an  impossibility :  the  very  meaning  of  a  Kind  is,  that  the 
properdes  which  ^tinguish  it  do  not  grow  out  of  one  another,  and 
cannot  therefore  be  set  forth  in  words,  even  by  implication,  otherwise 
than  by  enumerating  them  all :  and  all  are  not  known,  nor  ever  will  be 
so.  It  is  idle,  therefore,  to  look  to  this  as  one  of  the  purposes  of  a 
definidon :  while,  if  it  be  only  required  diat  the  definition  of  a  Rind 
should  indicate  what  Kinds  indude  it  or  are  included  by  it,  any  defi- 
nidons  which  expound  the  cofanotadon  of  the  names  wiU  do  this :  for 
the  name  of  each  class  must  necessarily  connote  enough  of  its  proper- 
dee  to  fix  the  boundaries  of  the  class.  If  the  definidon,  therefore,  U 
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a  full  atatement  of  the  coimotad6n  it  is  all  that  a  definition  can  be 
required  to  be. 

§  6.  Of  the  two  incomplete  -or  unscientific  modes  of  definition,  and 
in  what  they  differ  firom  the  complete  or  scientific  mode,  enough  has 
now  been. said.  We  shall  next  examine  an  ancient  doctrine,  once 
generaUy  prevalent  and  still  by  no  means  exploded,  which  I  regard  as 
the  source  of  a  great  part  of  the  obscurity  hanging  over  some  of  the 
most  important  processes  of  the  understanding  in  the  pursuit  of  truth. 
According  to  this,  the  definitions  of  which  we  have  now  treated  are 
only  one  of  two  sorts  into  which  definitions  may  be  divided,  viz., 
definitions  of  names,  and  definitions  of  things.  The  finmer  are  intended 
to  explain  the  meaning  of  a  term ;  the  latter,  the  nature  of  a  thing ;  the 
last  being  incomparably  the  most  important. 

This  opinion  was  held  by  the  ancient  philosophers,  and  by  their  fol- 
lowers, with  the  exception  of  the  Nominalists ;  but  as  the  spirit  ot 
modem  metaphysics,  until  a  recent  j^eriod,  has  been  on  the  whole  a 
Nominalist  spirit,  the  notion  of  definitions  of  things  has  been  to  a  cer- 
tain extent  in  abeyance,  still  continuing,  however,  to  breed  confiision 
in  logic,  by  its  consequences  indeed  rather  than  by  itself  Yet  the 
doctrine  in  its  ovm  proper  form  now  and  then  breaks  out,  and  has  ap^ 
peared  (among  other  places)  where  it  was  scarcely  to  be  expected,  m 
a  deservedly  popular  work.  Archbishop  Whately's  Logic,  In  a  re- 
view of  that  work,  published  by  me  m  the  Wesiminster  Review  for 
January  1828,  and  containing  some  opinions  which  I  no  longer  enter- 
tain, I  find  the  following  observations  on  the  question  now  before  us ; 
observations  with  which  my  present  vieves  on  that  question  are  BtaH 
sufficiently  in  accordance. 

*'  The  distinction  between  nominal  and  real  definitions,  between 
definitions  of  words  and  what  are  called  definitions  of  things,  though 
conformable  to  the  ideas  of  most  of  the  Aristotelian  logicians,  cannot, 
as  it  appears  to  us,  be  maintained.  We  apprehend  that  no  definition 
is  ever  mtended  to  '  explain  and  unfold  the  nature  of  the  thing.'  It  is 
some  confirmation  of  our  opinion,  that  none  of  those  writers  who  have 
thought  that  there  were  definitions  of  things,  have  ever  succeeded  in 
discovering  any  criterion  by  which  the  definition  of  a  thing  can  be  dis- 
tinguished fix>m  any  other  proposition  relating  to  the  thing.  The 
definition,  they  say,  unfolds  the  nature  of  the  thing :  but  no  definition 
can  unfold  its  whole  nature ;  and  every  proposition  in  which  any  qual- 
ity whatever  is  predicated  of  the  thing,  unfolds  some  part  of  its  nature. 
The  true  state  of  the  case  we  take  to  be  this.  All  definitions  are  of 
names,  and  of  names  only :  but,  in  some  definitions,  it  is  clearly  ap- 
parent, that  nothing  is  intended  except  to  explain  the  meaning  of  the 
word ;  while  in  others,  besides  explaining  the  meaning  of  the  word,  it 
is  intended  to  be  imphed  that  there  exists  a  thing,  corresponding  to 
the  word.  Whether  this  be  or  be  not  implied  in  any  given  case, 
cannot  be  collected  from  the  mere  fi)rm  of  the  expression.  '  A  cen- 
taur is  an  animal  with  the  upper  parts  of  a  man  ana  the  lower  parts  of 
a  horse/  and  '  A  triangle  is  a  rectilineal  figure  with  three  sides,'  are, 
in  form,  expressions  precisely  similar ;  although  in  the  firmer  it  is  not 
implied  that  any  thing,  conformable  to  the  term,  really  exists,  while  in 
the  latter  it  is ;  as  may  be  seen  by  substituting,  in  bodi  definitions,  the 
word  means  fi>rM.    In  the  first  expression, '  A  centaur  means  an  an- 
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imal/  &c,  the  sense  would  remain  unchanged :  in  the  second,  '  A  tri- 
angle means/  &c.,  the  meaning  would  be  altered,  since  it  would  be 
obviously  impossible  to  deduce  any  of  the  truths  of  geometry  £rom  a 
proposition  expressive  only  of  the  manner  in  which  we  intend  to  em- 
ploy a  particular  sign. 

'*  Th^e  are,  therefore,  expressions,  commonly  passing  for  definitions, 
which  include  in  themselves  more  than  the  mere  explanation  of  the 
meaning  of  a  term.  But  it  is  not  correct  to  call  an  expression  of  this 
sort  a  peculiar  kind  of  definition.  Its  difference  from  the  other  kind 
consists  in  this,  that  it  is  not  a  definition,  but  a  definition  and  something 
more.  The  definition  above  given  of  a  triangle,  obviouidy  comprises 
not  one,  but  two  propositions,  perfectly  distinguishable.     The  one  is, 

*  There  may  exist  a  figure,  bounded  by  three  straight  lines :'  the  other, 

*  And  this  figure  may  be  termed  a  triangle.'  The  finmer  of  these  pro- 
positions is  not  a  definitioii  at  all :  the  latter  is  a  mere  nominal  defini- 
tion, or  explanation  of  the  use  and  application  of  a  term.  The  first  is 
susceptible  of  troth  or&lsehood,  ana  may  therelbre  be  made  the  foun- 
dation of  a  train  of  reasoning.  The  latter  can  neither  be  true  nor  false ; 
the  only  duiracter  it  is  susceptible  of  is  that  of  conformity  or  discon- 
formity  to  the  ordinary  usage  of  language." 

There  is  a  real  distmction,  then,  between  definitions  of  names,  and 
what  are  erroneously  called  definitions  of  things ;  but  it  is,  that  the 
latter,  along  with  the  moaning  of  a  name,  covertly  asserts  a  matter  of 
fact  This  covert  assertion  is  not  a  definition,  but  a  postulate.  The 
definition  is  a  mere  identical  proposition,  which  gives  information  only 
about  the  use  of  language,  and  fixmi  which  no  conclusions  affecting 
matters  of  &ct  can  possibly  be  drawn.  The  accompanying  postulate, 
on  the  other  hand,  affirms  sFfact,  which  may  lead  to  consequences  of 
every  degree  of  importance.  It  affirms  the  real  existence  of  Things 
possessing  the  combmation  of  attributes  set  forth  in  the  definition ;  'and 
this,  if  true,  may  be  foundation  sufficient  on  which  to  build  a  whole 
febric  of  scientific  truth. 

We  have  aheady  made,  and  shall  often  have  to  repeat,  the  remark, 
that  the  philosophers  who  overtiirew  Realism  by  no  means  got  rid  of 
the  consequences  of  Realism,  \fat  retained  long  afterwards,  in  their 
own  philosophy,  numerous  propositions  which  could  only  have  a  ra- 
tional meaning  as  part  of  a  Reahstic  system.  It  had  been  handed  down 
firom  Aristode,  and  probably  from  earlier  times,  as  an  obvious  truth, 
that  the  science  of  Greometry  is  deduced  firom  definitions.  This,  so 
long  as  a  definition  was  considered  to  be  a  proposition  **  unfoldin?  the 
.nature  of  the  thing,"  did  well  enough.  But  JEIobbes  came,  and  re- 
jected utterly  the  notion  that  a  defimtion  declares  the  nature  of  the 
tiling,  or  does  anything  but  state  the  meanine  of  a  name ;  yet  he  con- 
tinued to  affirm  as  brc^dly  as  any  of  his  predecessors,  that  the  dpx^t 
principiaf  or  original  premisses  of  mathematics,  and  even  of  all  science, 
are  definitions ;  producing  theuiingular  paradox,  that  systems  of  scien- 
tific truth,  nay,  all  truths  whatever  at  which  we  arrive  by  reasoning, 
are  deduced  nrom  the  arbitrary  conventions  of  mankind  concerning  the 
signification  of  words. 

To  save  the  eredit  of  the  doctrine  that  definitions  are  the  premisses 
of  scientific  knowledge,  tiie  proviso  is  sometimes  added,  that  they  am 
so'  only  under  a  certain  condition,  namely,  that  they  be  firamed  con- 
formably to  the  phenomena  of  nature ;  that  is,  tiiat  tiiey  ascribe  such 
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meanings  to  terms  as  shall  suit  objects  actually  existing.  But  this  is 
only  an  instance  of  the  attempt,  too  often  made,  to  escape  icom  the 
necessity  of  abandoning  old  language  after  the  ideas  which  it  expresses 
have  been  exchanged  for  contrary  ones.  From  the  meaning  of  a  mime 
(we  are  told)  it  is  possible  to  infer  physical  facts,  provided  the  name 
has,  corresponding  to  it,  an  existing  thing.  But  if  this  proviso  be  ne- 
cessary, from  which  of  the  two  is  the  inference  really  drawn  1  from  the 
existence  of  a  thing  having  the  properties  1  or  from  the  existence  of  a 
name  meaning  them  1 

Take,  for  instance,  any  of  the  definitions  laid  down  as  premisses  in 
Euclid's  Elements ;  the  definition,  let  us  say,  of  a  circle.  This,  being 
analyzed,  consists  of  two  propositions ;  the  one  an  assumption  wit£ 
respect  to  a  matter  of  fiust,  the  other  a  genuine  definition.  ''  A  figure 
may  exists  having  all  the  points  in  the  line  which  bounds  it  equally 
distant  from  a  single  point  within  it:"  "Any  figure  possessing  this 
property  is  called  a  circle."  Let  us  look  at  one  of  the  demonstrations 
which  are  said  to  depend  on  this  definition,  and  observe  to  which  of 
the  two  propositions  contained  in  it  the  demonstration  really  appeals 
"  About  the  centre  A,  describe  the  circle  B  C  D."  Here  is  an  assump- 
tion, that  a  figure,  such  as  the  definition  expresses,  may  be  described : 
.which  is  no  other  than  the  postulate,  or  covert  assumption,  involved  in 
the  so-called  definition.  But  whether  that  figure  be  called  a  circle  or 
not  is  quite  immaterial.  The  purpose  would  be  as  well  answered,  in 
all  respects  except  brevity,  were  we  to  say,  **  Through  the  noint  B, 
draw  a  line  returning  into  itself,  of  which  every  point  shall  be  at  an 
equal  distance  from  the  point  A."  By  this  the  definition  of 'a  circle 
would  be  got  rid  of,  and  rendered  needless,  but  not  the  postulate  im- 
plied in  it ;  without  that  the  demonstration  could  not  stand.  The  circle 
Deing  now  described,  let  us  proceed  to  the  consequence.  ''Since 
B  C  D  is  a  circle,  the  radius  B  A  is  equal  to  the  radius  C  A."  B  A  is 
equal  to  C  A,  not  because  B  C  D  is  a  circle,  but  because  B  C  D  is  a 
figure  vrith  the  radii  equal.  Our  warrant  for  assimiing  that  such  a 
figure  about  the  centre  A,  with  the  radius  B  A,  may  be  made  to  exist, 
is  the  postulate.— The  admissibility  of  these  assumptions  may  be 
intuitive,  or  may  admit  of  proof;  ^ut  in  either  case  they  are  the 
premisses  on  which  the  theorems  depend ;  and  while  these  are  retained 
It  would  make  no  difference  in  the  certainty  of  geometrical  truths, 
though  every  definition  in  Euclid,  and  every  technical  term  therein 
defined,  were  laid  aside. 

It  is,  perhaps,  superfluous  to  dwell  at  so  much  length  upon  what  is 
so  nearly  seu-evident ;  but  when  a  distinction,  obvious  as  it  may 
appear,  has  been  confounded,  and  by  men  of  the  most  powerfiil  intel- 
lect, it  is  better  to  say  too  much  than  too  little  for  the  purpose  of 
rendering  such  mistakes  impossible  in  fiiture.  We  will,  therefore, 
detain  the  reader  while  we  point  out  one  of  the  absurd  consequences 
flowing  from  the  supposition  that  definitions,  as  such,  are  the  premisses 
in  any  of  our  reasonmgs,  except  such  as  relate  to  words  only.  If  this 
supposition  were  true,  we  might  argue  correctly  fit>m  true  premisses, 
and  arrive  at  a  false  conclusion.  We  should  only  have  to  assume  as  a 
premiss  the  definition  of  a  non-endty :  or  rather  of  a  name  which  has 
no  entity  corresponding  to  it.  Let  this,  for  instance,  be  our  definition : 
A  dragon  is  a  serpent  breathing  flame. 

This  proposition,  conaidered  only  as  a  definition,  is  indisputably 
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correct.  A  dragon  is  a  Berpent  breathing  flame :  the  word  means  that 
The  tacit  assumption,  indeed  (if  there  were  any  such  understood 
assertion),  of  the  existence  of  an  object  with  properties  corresponding 
to  the  definition,  would,  in  the  present  instance,  be  false.  Out  of  this 
definition  we  may  carve  the  premisses  of  the  following  syllogism : 

A  drt^on  is  a  thing  which  breathes  flame : 

But  a  dragon  is  a  serpent : 
From  which  the  conclusion  is, 

Therefore  some  serpent  or  serpents  breathe  flame : — 
an  unexceptionable  syUogism,  in  the  first  mode  of  the  third  figure,  in 
which  both  premisses  are  true  and  yet  the  conclusion  false;  wUch 
every  logician  knows  to  be  an  absurdity.  The  conclusion  being  false 
and  the  syllogism  correct,  the  premisses  cannot  be  true.  But  the 
premissea,  considered  as  parts  of  a  definition,  are  true :  there  is  no 
possibiiily  of  controverting  them.  Therefore,  the  premisses  considered 
as  parts  of  a  definition  cannot  be  the  real  ones.  The  real  premisses 
must  be : 

A  dragon  is  a  rea//y  existing  thing  which  breathes  flame : 

A  dragon  is  a  redUy  existing  serpent : 
which  implied  premisses  being  &lse,  the  falsity  of  the  conclusion  pre 
sents  no  absurdity.     If  we  would  determine  what  conclusion  follows 
firom  the  same  ostensible  premisses  when  the  tacit  assumption  of  real 
existence  is  left  out,  let  us,  according  to  the  recommendation  in  the 
Westminsler  Review  ^  substitute  means  for  is.    We  then  have : 
I A  dragon  is  a  word  meaning  a  thing  which  breathes  flame : 

A  draffon  is  a  toard  meaning  a  serpent : 
From  which  the  conclusion  is, 

Some  word  or  words  which  mean  a  serpent,  also  mean  a  thing 
which  breathes  flame : 
where  the  conclusion  (as  well  as  the  premisses)  is  true,  and  is  the  only 
kind  of  conclusion  which  can  ever  follow  from  a  definition,  namely,  a 
proposition  relating  to  the  meaning  of  words.  If  it  relate  to  anything 
else,  we  may  know  that  it  does  not  follow  fi:t)m  the  definition,  but  from 
the  tacit  assumption  of  a  matter  of  fact. 

It  is  only  necessary  further  to  inquire,  in  what  cases  that  tacit  as- 
sumption is  really  made,  and  in.  what  cases  not.  Unless  we  declare 
the  contrary,  we  always  convey  the  impression  that  we  intend  to  make 
the  assumption,  when  we  profess  to  define  any  name  which  is  already 
known  to  be  a  name  of  veally  existing  objects.  On  this  account  it  is, 
that  the  assumption  was  not  necessanly  implied  in  the  definidon  of  a 
dragon,  while  there  was  no  doubt  of  its  being  included  in  the  defini- 
don of  a  circle. 

§  1*  One  of  the  circumstances  which  have  contributed  to  keep  up 
the  notion,  that  demonstrative  truths  follow  from  definitions  rather 
than  from  the  postulates  implied  ^n  those  definitions,  is,  that  the  pos- 
tulates, even  m  those  sciences  which  are  considered  to  surpass  all 
others  in  demonstrative  certainty,  are  not  always  exactly  true.  It  is 
not  true  that  a  circle  exists,  or  can  be  described,  which  has  all  its  radii 
exacdy  equal  Such  accuracy  is  ideal  only ;  it  is  not  found  in  nature, 
stiU  less  can  it  be  realized  by  art  People  had  a  difficulty,  therefore, 
in  conceiving  that  the  most  certain  of  all  conclusions  could  rest  upon 
premisses  which,  instead  of  being  certainly  true,  are  certainly  not  true 
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to  the  whole  extent  aaserted.  Thk  apparent  paradox  will  be  examined 
when  we  come  to  treat  of  Demonstration ;  where  we  shall  be  able  to 
show  that  aa  much  o£  the  poatulate'is  trae,  as  is  required  to  support  as 
much  as  b  true  of  the  conclusion.  Philosophers,  however,  to  whom 
this  view  had  not  occurred,  or  whom  it  did  not  satisfy,  have  thought  it 
indiBpensable  that  there  should  be  found  in  definitions  something  mare 
certam,  or  at  least  more  accurately  true,  than  die  implied  posti^u^  of 
the  real  existence  of  a  corresponding  object.  And  this  something 
they  flattered  themselves  ihej  had  found,  when  they  laid  it  down  thai 
a  definition  is  a  statement  and  analysis  not  of  the  mere  meaning  of  a 
word,  nor  yet  of  the  nature  of  t  thing,  but  of  an  idea.  Thus,  the 
proposition,  **  A  circle  is  a  plane  figure  bounded  by  a  line  all  the  points 
of  which  are  at  an  equal  distance  from  a  given  point  Within  it,"  was 
considered  by  them,  not  as  an  assertion  that  any  real  circle  has  that 
property  (which  would  not  be  exactly  true),  but  that  we  conceive  a 
cirde  as  having  it :  that  our  abstract  idea  of  a  circle  is  an  idea  of  a 
figure  with  its  radii  exactly  equal. 

Conformably  to  this  it  is  said,  that  the  subject  matter  o{  mathemat- 
ics, and  of  every  other  demonstrative  scfenoe,  is  not  things  as  they 
really  exist,  but  abstractions  of  the  mind.  A  geometrical  line  is  a  line 
without  breadth ;  but  no  such  line  exists  in  nature ;  it  is  a  mere  notion 
made  up  by  the  mind,  out  of  the  materials  in  nature.  The  definition 
(it  is  said)  is  a  definition  of  this  mental  line,  not  of  eny  actual  Hne : 
and  it  is  only  of  the  mental  line,  not  of  any  line  existing  in  nature,  that 
the  theorems  of  geometry  are  accurately  true. 

Allowing  this  doct^e  respecting  the  nature  of  demonstrative  truth 
to  be  correct  (which,  in  a  subsequent  place,  I  shall  endeavor  to  prove 
that  it  is  not) ;  even  on  that  supposition,  the  Gonchisions  which  seem 
to  follow  fix>m  a  definition,  do  not  follow  from  the  definition  as  such» 
but  fix>m  an  implied  postulate.  •  Even  if  it  be  true  that  there  is  no 
object  in  nature  answering  to  the  definition  of  a  line*  and  that  the 
geometrical  properties  of  Imes  are  not  true  of  any  fines  in  nature,  but 
only  of  the  idea  of  a  line;  the  definition,  at  all  events,  postulates  the 
real  existence  of  such  an  idea :  it  assumes  that  the  mind  can  frame,  or 
rather  has  framed^  the  notion  of  length  wiihout  breadth,  and  without 
any  other  sensiUe  property  whatever.  According  to  what  appears  to 
me  the  sounder  opinion,  die  mind  cannot  form  any  such  notion ;  it 
cannot  conceive  length  without  breaddi :  it  can  only,  in  contemplating 
objects,  attend  to  their  length  exclusively  of  their  other  sensible  quali- 
ties, and  so  determine  what  properties  may  be  predicated  of  diem  in 
virtue  of  thmr  lengdi  alone.  Ii  diis  be  true,  die  postulate  involved  in 
die  geometrical  definition  of  a  line,  is  the  real  existence,  not  of  length 
without  breadth,  but  merely  of  length,  that  is,  of  long  objects.  This 
is  quite  enough  to  support  all  die  truths  of  geometry,  since  every 
property  of  a  geometrical  line  is  really  a  property  of  all  physical 
objects  possessiw  length.  But  even  what  I  hold  to  be  die  fittse  doc- 
trine on  die  subject,  leaves  the  conclusion  that  our  reasonings  are 
grounded  upon  die  matters  of  fact  postulated  in  definidons,  and  not 
upon  the  definidons  diemselves,  entirely  unaffected ;  and  accordingly 
I  am  able  to  appeal  in  confirmation  of  this  conclusion,  to  the  authority 
of  Mr.  Wheweu,  in  his  recent  treatise  on  The  PhUosaphy  of  the  In' 
ductive  Sciencee.  On  the  nature  of  demonstrative  truth,  Mr.  Whewell's 
opinions  are  gpreatly  at  variance  with  mine,  but  on  die  pardcular  point 
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in  qaesdon  it  giTos  me  gteat  pleasure  to  obserye,  that  there  is  a  ooin« 

flete  agreement  between  us.  And  here,  as  in  many  other  instances, 
gladly  acknowledge  that  his  writings  are  eminently  serviceable  in 
clearing  from  confusion  the  initial  steps  in  the  analysis  of  the  mental 
processes,  even  where  his  views  respecting  the  ultimate  analysis  (a 
matter  generally  of  far  less  importance)  are  such  as  (thougl\  with  un- 
feigned respect)  I  cannot  but  regard  as  fundamentally  erroneous. 

§  8.  Although,  according  to  the  views  here  presented.  Definitions 
are  properly  o£  names  onfy,  and  not  of  things,  it  does  not  follow  that 
definition  is  an  easy  matter.  How  to  define  a  name,  may  not  only  be 
an  inquiry  of  considerable  difficulty  and  intricacy,  but  may  torn  upon 
considerations  going  deep  into  the  nature  -of  toe  things  which  are 
denoted  by  the  name.  Buch,  fisr  instance,  are  the .  inquiries  which 
fcxm  the  subjects  of  the  most  important  of  Plato's  Dialoffoes;  as, 
"  What  is  rhetoric  V*  the  tcjpic  of  ttie  Gkngias,  or  *'  What  is  justice  V 
that  of  the  Republic.  Such,  also,  is  the  question  scornfully  asked  by 
Pilate,  "  What  is  truth  V*  and  the  fundamental  question  with  specula- 
tire  moralists  in  all  ages,  "  What  is  virtue  V 

It  would  be  a  mistake  to  represent  these  difficult  and  noble  in* 
quiries  as  having  nothing  in  view  beyond  ascertaining'  the  conven* 
tional  meaning  of  a  name.  They  are  inquiries  not  so  much  to 
determine  what  i#,  as  what  should  be,  the  meaning  of  a  name ;  which, 
like  other  practical  questions  of  terminology,  requires  for  its  solution 
that  we  should  enter,  and  sometimes  entm:  very  deeply,  into  the  prop- 
erties not  merely  of  names  but  of  the  things  named. 

Although  the  meaning  of  every  concrete  general  name  resides  in 
the  attributes  which  it  connotes,  die  obiects  were  named  before  the 
attributes;  as  mpean  from  the  fact  vat  in  all  languages,  abstract 
names  are  mgstnr  compounds  or  derivatives  of  the  concrete  names 
which  correspond  to  them.  Oonnotative  names,  therefbre,  vrere,  afler 
proper  names,  the  first  which  were  used :  and  in  the  simpler  cases, 
no  doubt,  a  distinct  connotation  was  present  to  the  minds  of  those  who 
first  used  the  name,  and  was  distinctly  intended  by  them  to  be  conveyed 
by  iu  The  first  person  who  used  the  word  irAite,  as  applied  to  snow 
or  to  any  other  object,  knew,  no  doubt,  verv  well  what  quality  he  in- 
tended to  predicate,  and  had  a  perfiactly  distmct  conception  in  his  mind 
of  the  attribute  signified  by  the  name. 

But  where  the  resemblances  and  diffiarences  on  which  our  classifi- 
cations are  founded  are  not  of  this  palpable  and  easily  determinable 
kind ;  especially  where  they  consist  not  in  any  one  quality  but  in  a 
number  of  oualities,  the  effects  of  which  being  blended  together  are  not 
very  easily  discriminated  and  referred  each  to  its  true  source;  it  often 
happens  that  names  are  applied  to  nameable  objects,  with  no  distinct 
connotation  present  to  the  minds  of  those  who  apply  them.  They  are 
only  influenced  by  a  general  resemblance  between  the  new  object  and 
all  or  some  of  the  old  familiar  objects  which  ^ey  have  been  accustom- 
ed to  call  by  that  name.  This,  as  we  have  seen,  is  the  law  which  even 
the  mind  of  the  philosopher  must  follow,  in  giving  names  to  the  simple 
elementary  feelings  of  our  nature :  but,  where  the  things  to  be  named 
are  complex  wholes,  a  philosopher  is  not  content  with  noticing  a  gen- 
eral resemblance ;  he  examines  what  the  resemblance  consists  m ;  and 
be  only  gives  the  same  name  to  things  which  resemble  one  another  in 
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the  same  defiaite  particulars.  The  philosopher,  therefore,  habitually 
employs  his  general  names  with  a  dennite  connotation.  But  language 
was  not  made,  and  can  only  in  some  smaJl  degree  be  mended,  by 
philosophers.  In  the  minda  of  the  real  arbiters  of  language,  general 
names,  especially  where  the  classes  they  denote  cannot  be  brought 
before  the  tribunal  of  the  outward  senses  to  be  identified  and  discrim- 
inated, connote,  little  more  than  a  vague  gross  resemblance  to  the 
things  which  they  were  earliest,  or  have  been  most,  accustomed  to  call 
by  those  names.  When,  for  instance,  ordinary  persons  predicate  the 
words  just  or  unjjust  of  any  action,  noble  or  mean  of  any  sentiment, 
expression,  or  demeanor,  statesman  or  charkUim  of  any  personage 
figuring  in  politics,  do  they  mean  to  affirm  of  those  various  subjects, 
any  determmate  attributes,  of  whatever  kind  1  No ;  they  merely 
Tecognize,  as  they  think,  some  likeness,  more  or  less  vague  and  loose, 
between  tliem.and  some  other  things  which  they  have  been  accustomed 
to  denominate  or  to  hear  denominated  by  those  appellations^ 

Language,  as  Sir  James  Mackintosh  used  to  say  of  governments, 
*'  is  not  made,  but  grows.''    A  name  is  not  imposed  at  once  and  by 

Srevious  purpose  upon  a  doss  of  objects,  but  is  first  applied  to  one 
ling,  ana  then  extended  by  a  series  of  transitions  to  another  and 
another.  By  this  process  (as  has  been  remarked  by  several  writers, 
and  illustrated  with  great  force  and  clearness  by.  Dugald  Stewart,  in 
his  Philosophical  Essays)^  a  name  not  unfrequendy  passes  by  suc- 
cessive links  of  resemblance  from  one  object  to  another,  until  it 
becomes  applied  to  things  having  nothing  m  common  with  the  first 
things  to  which  the  name  was  given ;  whidi,  however,  do  not,  for  that 
reason,  drop  the  name ;  so  that  it  at  last  denotes  a  confused  huddle  of 
objects,  having  nothing  whatever  in  common ;  and  connotes  nothing, 
not  even  a  vagpie  and  general  resemblance.  When  a  name  has  fallen 
into  tins  state,  in  which  by  predicating  it  of  any  object  we  assert 
literally  nothing  about  the  object,  it  has  become  unfit  for  the  purposes 
either  of  thought  or  of  the  communication  of  thought ;  and  can  only 
be  made  serviceable  by  strippine  it  of  some  part  of  its  muld&rious 
denotation,  and  confining  it  to  objects  possessed  of  some  attributes  in 
common,  which  it  may  be  made  to  connote.  Such  are  the  inconve- 
niences of  a  language  which  "  is  not  made,  but  grows."  Like  a  road 
^^'^fh  iff  "^*'  TflftflQ  ^t  has  made  itselfLit  requires  continual  mendinir 
m  order  f^  _^^  jiafwhlft  ^ 

i^  rom  tms  it  is  already  evident,  why  the  question  respecting  Ae 
definition  of  an  abstract  name  is  often  one  of  so  much  difficulty.  The 
question,  Wlui&  i^^JS^Ig^^^  ^  ^>  ^  other  words,  What  is  the  atfribute 
which  mankind  mean  to  pfefllUHlc  WjUux  lhey"c30G&p"action  justl  "To 
W  111(511  lue  lusl  kiiuwer  is,  that  having  come  to  no  precise  agreement  on 
the  point,  they  do  not  mean  to  precucate  distinctly  any  attribute  at  alL 
Nevertheless,  all  believe  that  there  is  some  common  attribute  belonging 
to  all  the  actions  which  they  are  in  the  habit  of  calling  just.  The 
question  then  must  be,  whetiier  there  is  any  such  common  attribute? 
and,  in  the  first  place,  whether  mankind  agree  sufficiently  with  one 
another  as  to  the  particular  actions  which  they  do  or  do  not  call  just, 
to  render  the  inquiry,  what  quality  those  actions  have  in  common,  a 
possible  one :  if  so,  whether  the  actions  really  have  any  quality  in 
common ;  and  if  they  have,  what  it  is.  Of  these  three,  the  first  alone 
is  an  inquiry  into  usage  and  convention ;  the  other  two  are  inquiries 
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mto  matters  of  fact.  And  if  the  second  question  (whether  the  aedons 
form  a  class  at  all),  has  been  answered  negatively,  there  remains  a 
fourth,  often  more  arduous  than  all  the  rest,  namely,  how  best  to  form 
a  class  artificially,  which  the  name  may  denote. 

And  here  it  is  fitting  to  remark,  that  the  study  of  the  spontaneous 
growth  of  langus^es  is  of  the  utmost  importance  to  the  philosopher 
who  would  logically  remodel  them.  The  classifications  rudely  made 
by  established  language,  when  retouched,  as  they  almost  always,  require 
to  be,  by  the  hands  of  the  logician,  are  often  in  themselves  excellently 
suited  to  many  of  his  purposes.  When  compared  with  the  classifica- 
tions  of  a  philosopher,  they  are  like  the  customary  law  of  a  country, 
which  has  grown  up  as  it  were  spontaneously,  compared  with  laws 
methodized  and  digested  into  a  code :  th^  f<3rmer  are  a  far  less  pei'&ct 
instrument  than  the  latter;  but  being  the  result  of  a  long,  though 
unscientific,  course  of  experience,  they  contain  the  greater  part  of  the 
materials  out  of  which  the  systematic  body  of  vmtten  law  may  and 
ought  to  be  formed.  In  like  manner,  the  established  grouping  of 
objects  under  a  common  name,  though  it  may  be  founded  only  upon  a 
g^oss  and  general  resemblance,  is  evidence,  m  the  first  place,  that  the 
resemblance  is  obvious,  and  therefore  considerable ;  and,  in  the  next 
place,  that  it  is  a  resemblance  which  has  struck  great  numbers  of 
persons  during  a  series  of  years  and  ages.  Even  when  a  name,  by 
successive  extensions,  has  come  to  be  applied-  to  things  among  which 
there  does  not  exist  even  a  gross  resemblance  common  to  them  all, 
still  at  every  step  in  its  progress  we  shall  find  such  a  resemblance. 
And  these  transitions  of  the  meaning  of  words  are  often  an  index  to 
real  connexions  between  the  things  denoted  by  them,  which  might 
otherwise  escape  the  notice  even  of  philosophers ;  of  those  at  least 
who,  firom  using  a  different  language,  or  fix>m  any  difference  in  their 
habitual  associations,  have  fixed  their  attention  in  preference  upon 
some  other  aspect  of  the  things.  The  history  of  philosophy  abounds 
in  examples  of  such  oversights,  which  would  not  have  been  committed 
if  a  philosopher  had  seen  the  hidden  link  that  connected  together  the 
seemingly  disparate  meanings  of  some  ambiguous  word.* 

Whenever  the  inquiry  into  the  definition  of  the  name  of  any  real  ob- 
ject consists  of  anything  else  than  a  mere  comparison  of  authorities, 
we  tacitly  assume  that  a  meaning  must  be  found  for  the  name,  com- 
patible with  its  continuing  to  denote,  if  possible  all,  but  at  any  rate  the 
greater  or  the  more  important  part,  of  the  things  of  which  it  is  com- 
monly predicated.  The  inquiry,  therefore,  into  the  definition,  is  an 
inquiry  into  the  resemblances  and  differences  among  those  things: 
whether  there  be  any  resemblance  running  though  them  all ;  if  not, 
through  what  portion  of  them  such  a  general  resemblance  can  be  traced : 

*  **  Few  people^  (I  hare  said  in  another  placeT  **  liave  reflected  how  great  a  knowledge 
of  Things  is  required  to  enable  a  man  to  affirm  that  any  given  argument  turns  wholly  upon 
words.  There  is,  perhaps,  not  one  of  the  leading  terms  of  philosophv  which  is  not  used 
in  almost  innumerable  snades  of  meaning,  to  express  ideas  more  or  less  widely  dififerent 
from  one  another.  Between  two  of  these  ideas  a  sagacious  and  penetrating  mind  will 
discern,  as  it  were  intuitively,  an  unobvious  link  of  connexion,  upon  which,  though  pNer- 
haps  unable  to  give  a  logical  account  of  it,  he  will  found  a  perfectly  valid  argument,  which 
his  critic,  not  luivin^  so  Keen  an  insight  into  the  Things,  will  mistake  for  a  fallacy  turning 
on  the  double  meamng  of  a  term.  Ajm)  the  greater  the  genius  of  lum  who  thus  safely  lea^ 
over  the  chasm,  the  greater  will  probably  be  the  crowing  and  vain-glory  of  the  mere 
logician,  who,  hobbling  after  him,  evmces  his  own  superior  wisdom  by  pausing  on  its  brink, 
and  giving  up  as  desperate  his  proper  business  of  bridging  it  over.'* 
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and  finally,  what  are  the  common  attributes,  the  possession  of  which 
ffives  to  them  all,  or  to  that  portion  <}f  them,  the  character  of  resem- 
blance which  has  led  to  their  being  classed  together.  When  these 
common  attributes  have  been  ascertained  and  specified,  the  name 
which  belongs  in  common  to  the  resembling  objects,  acquires  a  dis- 
tinct instead  of  a  vague  connotation ;  and  by  possessing  this  distinct 
connotation,  becomes  susceptible  of  definition. 

In  giving  a  distinct  connotation*  to  the  general  name,  the  philosopher 
will  endeavor  to  fix  upon  such  attributes  as,  while  they  are  common  to 
all  the  things  usually  denoted  by  the  name,  are  also  of  greatest  impor- 
tance in  themselves,  either  directly,  or  from  the  number,  the  conspio- 
uousness,  or  the  interesting  character,  of  the  consequences  to  which 
they  lead.  He  will  select^  a#  &r  as  possible,  such  differentuB  as  lead 
to  the  greatest  number  of  interesting  jtoj'^*  ^^'  tnese,  rather  than 
the  more  obscure  and  recondite  quauties  on  which  they  often  depend, 
give  that  general  character  and  aspect  to  a  set  of  objects,  which  aeter- 
mine  the  croups  into  which  liiey  naturally  fall.  But  to  mount  up  to 
the  more  hidden  amement  upon  which  these  obvious  and  superficial 
agreements  depend,  is  often  one  of  the  most  difiicult  of  scientinc  prob 
lems.  As  it  is  among  tibe  most  difficult,  so  it  seldom  fails  to  be  among 
the  most  important.  And  since  upon  the  result  of  this  inquiry  respect- 
ing the  causes  of  the  properties  of  a  class  of  things,  there  incidentally 
depends  the  auestion  what  shall  be  the  meaning  of  a  word ;  some  of 
the  most  proround  and  most  valuable  investigations  which  philosophy 
presents  to  us,  have  been  introduced  by,  and  have  offered  themselves 
nnder  the  guise  of,  inquiries  into  the  definition  of  a  name. 
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CHAPTER  L 

OF  INFERENCE,  OR  REASONING,  IN  GENERAL. 

^  1.  In  the  preceding  Book,  we  bave  been  occupied  not  witb  the 
nature  of  Proofs  but  with  the  natuire  of  Assertion :  the  import  conveyed 
by  a  Proposition,  whedier  that  Proposition  be  true  or  false ;  not  the 
means  by  which  to  discriminate  true  fron^  false  Propositions.  The 
proper  subject,  however,  of  Logic  is  Proof.  Before  we  could  under- 
stand what  Proof  is,  it  was  necessary  to  imderstand  what  that  is  to 
which  proof  is  applicable ;  what  that  is  which  can  be  a  subject  of  be* 
lief  or  disbelief,  of  affirmation  or  denial ;  what,  in  short,  the  different 
kinds  of  Propositions  assert. 

This  preliminary  inquiry  we  have  prosecuted  to  a  definite  result. 
Assertion,  in  the  first  place,  relates  either  to  the  meaning  of  words,  or 
to  some  property  of  the  things  which  words  signify.  Assertions  re- 
specting the  meaning  of  words,  among  which  definitions  are  the  most 
important,  hold  a  place,  and  an  indispensable  one,  in  philosophy ;  but 
as  the  meaning  of  words  is  essentially  arbitrary,  this  class  of  assertions 
is  not  susceptible  of  truth  or  falsity,  nor  therefore  of  proof  or  dis* 

froo£  Assertions  respecting  Things,  or  what  may  be  called  Real 
Propositions  in  contradistinction  to  verbal  ones,  are  of  various  sorts. 
We  have  analyzed  the  import  of  each  sort,  and  have  ascertained  the 
nature  of  the  things  they  relate  to,  and  the  nature  of  what  they  sever- 
ally assert  respecting  those  things.  We  found  that  whatever  be  the 
form  of  the  proposition,  and  whatever  its  nominal  subject  or  predicate, 
the  real  subject  of  every  proposition  is  some  one  or  more  facts  or  phe- 
nomena of  consciousness,  or  some  one  or  more  of  the  hidden  causes  or 
powers  to  which  we  ascribe  those  facts ;  and  that  what  is  predicated 
or  asserted,  either  in  the  affirmative  or  negative,  of  those  phenomena 
or  those  powefis,  is  always  either  Existence,  Order  in  Place,  Order  in 
Time,  Causation,  or  Resemblance.  This,  then,  is  die  theory  of  the 
Import  of  Propositions,  reduced  to  its  ultimate  elements :  but  there  is 
another  and  a  less  abstruse  expr<9ssion  for  it,  which  though  stopping 
short  in  an  earlier  stage  of  tl#  *  analysis,  is  sufficiently  scientific  for 
many  of  the  purpAses  for  which  srch  a  general  expression  is  required. 
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This  expression  recognizes  the  commonly  received  distinction  between 
Subject  and  Attribute,  and  gives  the  following  as  the  analysis  of  the 
meaning  of  propositions : — Kvery  Proposition  asserts,  that,  some  riven 
subject  does  or  does  not  possess  some  attribute ;  or  that  some  attribute 
•  is  Dr  is  not  (either  in  all  or  in  some  portion  of  the  subjects  in  which  it 
is  met  with)  conjoined  with  some  other  attribute. 

We  shall  now  for  the  present  take  our  leave  of  this  portion  of  our 
inquiry,  and  proceed  to  the  peculiar  problem  of  the  Science  of  Logic, 
namely,  how  the  assertions,  of  which  we  have  analyzed  the  import, 
are  proved^  or  disproved :  such  of  them,  at  least,  as,  not  being  amenar 
ble  to  direct  consciousness  or  intuition,  are  appropriate  subjects  of 
proof. 

We  say  of  a  fact  or  statement,  that  it  is  proved,  when  we  be- 
lieve its  truth  by  reason  of  some  other  fact  or  statement  from  which 
it  is  said  to  follow.  Most  of  the  propositions,  whether  affirmative  or 
negative,  universal,  particular,  or  singular,  which  we  believe,  are  not 
believed  on  their  own  evidence,  but  on  the  ground  of  something  pre- 
viously assented  to,  and  from  which  they  axe  said  to  be  inferred.  To 
infer  a  proposition  from  a  previous  proposition  or  propositions;  to 
give  credence  to  it,  or  clami  credence  for  it,  as  a  conclusion  from 
something  else ;  is  to  reason^  in  the  most  extensive  sense  of  the  term. 
There  is  a  narrower  sense,  in  which  the  name  reasoning  is  confined  to 
the  form  of  infisrence  which  is  termed  ratiocination,  and  of  which  the 
syllo^m  is  the  general  type.  The  reasons  for  not  conforming  to  this 
restricted  use  of  the  term  were  stated  in  an. early  stage  of  our  mquiry, 
and  additional  motives  will  be  suggested  by  the  considerations  on 
which  we  are  now  about  to  enter. 

§  2.  In  proceeding  to  take  into  consideration  the  cases  in  which 
inferences  can  legitimately  be  drawn,  we  shall  first  mention  some  cases 
in  which  the  inference  is  apparent,  not  real;  and  which  require  notice 
chiefly  that  they  may  not  be  confounded  with  cases  of  inference  prop- 
erly so  called.  This  occurs  when  the  proposition  ostensibly  inferred 
from  another,  appears  on  analysis  to  be  merely  a  repetition  of  the  same, 
or  part  of  the  same,  assertion,  which  was  contained  in  the  first.  All 
the  cases  mentioned  in  books  of  Logic,  as  examples  of  JBquipollency 
or  equivalence  of  propositions,  are  of  this  nature.  Thus,  if  we  were 
to  argue.  No  man  is  mcapable  of  reason,  for  every  man  is  rational ; 
or,  Au  men  are  mortal,  for  no  man  is  exempt  from  death ;  it  would 
be  plain  that  we  were  not  proving  the  proposition,  but  only  appealing 
to  another  mode  of  wording  it,  which  may  or  may  not  be  more  readily 
comprehensible  by  the  hearer,  or  better  adapted  to  suggest  the  real 
proo^  but  which  contains  in  itself  no  shadow  of  proof 

Another  case  is  where,  from  an  universal  proposition,  we  affect  to 
infer  another  which  differs  from  it  only  in  being  particular :  as.  All  A 
is  B,  therefore  Some  A  is  B :  No  A  is  B,  therefore  Some  A  is  not  B. 
This,  too,  b  not  to  conclude  one  proposition  fi:om  another,  but  to 
repeat  a  second  time  something  which  had  been  asserted  at  first ;  with 
the  difference,  that  we  do  not  here  repeat  the  whole  of  the  previous 
assertion,  but  only  an  indefinite  part  of  it 

A  third  case  is  where,  the  antecedent  having  affirmed  a  predicate 
of  a  given  subject,  the  consequent  affirms  of  the  same  subject  some- 
diing  alreaily  connoted  by  the  former  predicate:  as,  Socrates  is  a 
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man,  therefore  Socrates  is  a  living  creature ;  where  all  that  is  connoted 
by  living  creature  was  affirmed  of  Socrates  when  he  was  asserted  to 
be  a  man.  If  the  propositions  are  negative,  we  must  invert  their 
order,  thus :  Socrates  is  not  a  living  creature,  therefore  he  is  not  a 
man ;  for  if  we  deny  the  less,  the  greater,  which  includes  it,  is  already 
denied  by  implication.  These,  therefore,  are  not  really  cases  of  infer- 
ence ;  and  yet  the  trivial  examples  by  which,  in  manuals  of  Logic,  the 
rules  of  the  syllogism  are  illustrated,  are  often  of  this  ill-chosen  kind ; 
demonstrations  in  form,  of  conclusions  to  which  whoever  understands 
the  terms  used  in  the  statement  of  the  data,  haa  already,  and  con 
sciously,  assented. 

The  most  complex  case  of  this  sort  of  apparent  inference  is  what  ia 
called  the  Conversion  of  Propositions ;  vnuch  consists  in  making  the 
predicate  become  a  subject,  and  the  subject  become  a  predicate,  and 
traming  out  of  the  same  terms,  thus  reversed,  another  proposition, 
which  must  be  true  if  the  former  is  true.  Thus,  from  the  particular 
affirmative  proposition.  Some  A  is  B,  we  may  infer  that  Some  B  is  A. 
From  the  universal  negative.  No  A  is  B,  we  may  conclude  that  No 
B  is  A.  From  the  universal  affirmative  proposition.  All  A  is  B,  it 
cannot  be  inferred  that  All  B  is  A ;  though  all  water  is  liquid,  it  is  not 
implied  tliat  all  liquid  is  water ;  but  it  is  implied  that  some  liquid  is 
so ;  and  hence  the  proposition.  All  A  is  B,  is  legitimately  convertible 
into  Some  B  is  A.  This  process,  which  converts  an  universal  propo- 
sition into  a  particular,  is  termed  conversion  per  accidems.  From  the 
proposition.  Some  A  im  not  B,  we  cannot  even  infer  that  Some  B  is 
not  A :  though  some  men  are  not  Englishmen,  it  does  not  follow  that 
some  Engliwmen  are  not  men.  The  only  legitimate  conversion,  if 
such  it  can  be  called,  of  a  particular  negative  proposition,  is  in  the 
form,  Some  A  is  not  B,  therefore,  something  which  is  not  B  is  A ;  and 
this  is  termed  conversion  by  contraposition.  In  this  case,  however, 
the  predicate  and  subject  are  not  merely  reversed,  but  one  of  them  is 
altered.  Instead  of  [A]  and  FB],  the  terms  of  ihe  new  proposition 
are  [a  thing  which  is  not  Bj,  and  [A].  The  original  proposition. 
Some  A  is  not  B,  is  first  changed  into  a  proposition  squipollent  with 
it.  Some  A  if  "  a  thing  which  is  not  B ;"  and  the  proposition,  being 
now  no  longer  a  particular  negative,  but  a  particular  affirmative,  admits 
of  conversion  in  the  first  mode,  or,  as  it  is  called,  simple  conversion. 

In  all  these  cases  there  is  not  really  any  inference ;  there  is  in  the 
conclusion  no  new  truth,  nothing  but  what  was  already  asserted  in  the 
premisses,  and  obvious  to  whoever  apprehends  them.  The  fact  as- 
serted in  the  conclusion  is  either  the  very  same  fact,  or  part  of  the  fact, 
asserted  iii  the  original  proposition.  This  follows  firom  our  previous 
analysis  of  the  Import  of  Propositions.  When  we  say,  for  example, 
that  some  lawful  sovereigns  are  tyrants,  what  is  the  meaning  of  the 
assertion  %  That  the  attributes  connoted  by  the  term  "  lawful  sover- 
eign," and  the  attributes  connoted  by  the  term  "tyrant,"  sometimes 
coexist  in  the  same  individual.  Now  this  is  also  precisely  what  we 
mean,  when  we  say  that  some  tyrants  are  lawful  sovereigns ;  which, 
therefore,  is  not  a  second  proposition  inferred  firom  the  first,  any  more 
than  the  English  translation  of  Euclid's  Elements  is  a  collection  of 
theorems  di£rent  firom,  and  consequences  of,  those  contained  in  the 
Grreek  original.  Again,  if  we  assert  that  no  great  general  is  a  fix>l,  we 
mean  that  the  attributes  connoted  by  "  great  pceneral,"  and  those  con- 
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noted  by  ''fool,*'  never  coexist  in  the  same  subject;  whicb  is  also  the 
exact  meaning  which  we  express  when  we  say,  that  no  fool  is  a  great 
general.  When  we  say  that  all  quadrupeds  are  warm-blooded,  we  as- 
sert, not  only  that  the  «ttributes  connoted  by  "  quadruped"  and  those 
connoted  by  **  waim-blooded"  sometimes  coexist,  but  that  the  former 
never  exist  without  the  latter:  now  the  proposition,  Some  warm- 
blooded creatures  are  quadrupeds,  expresses  the  first  half  of  this  mean- 
ing, dropping  the  latter  half;  and,  therefore,  has  been  already  affirmed 
in  the  antecedent  proposition,  AH  quadrupeds  are  warm»blooded.  But 
that  (ill  warm-blooded  creatures  are  quaidrupeds,  or,  in  other  words, 
thtt  the  attributes  connoted  by  **  warm-blooded"  never  exist  without 
those  connoted  by  '*  quadrupea,"  has  not  been  asserted,  and  cannot  be 
in&rred.  In  order  to  reassert,  in  an  inverted  form,  the  whole  of  what 
was  affirmed  in  the  proposition,  All  quadrupeds  are  warm-blooded,  we 
must  convert  it  by  contraposition,  thus.  Nothing  which  is  not  warm- 
blooded is  a  quadruped.  This  proposition,  and  the  one  from  which  it 
is  derived,  are  exacuy  equivalent,  and  either  of  thetn  may  be  substitu- 
ted for  the  other;  for,  to  say  that  when  the  attributes  of  a  quadruped 
are  present,  those  of  a  warm-blooded  creature  are  present,  is  to  say, 
that  when  the  latter  are  absent  the  former  are  absent. 

In  a  manual  for  young  students^  it  would  be  proper  to  dwell  at 
greater  length  upon  the  conversion  and  sequipoUency  of  'propositions* 
For,  although  that  cannot  be  called  reasoning  or  inference  which  is  a 
mere  reassertion  in  different  words  of  what  had  been  asserted  before, 
there  is  no  more  important  intellectual  habit,  tior  any  the  cultivation 
of  which  falls  more  strictly  within  the  province  of  the  art  of^logic,  than 
that  of  discerning  rapidly  and  surely  the  identity  of  an  assertion  when 
disguised  under  diversity  of  language.  That  important  chapter  in 
logical  treatises  which  relates  to  die  Opposition  of  Propositions,  and 
the  excellent  technical  language  which  logic  provides  for  distinguishing 
the  different  kinds  or  modes  of  opposition,  are  of  use  chiefly  for  this 
purpose.  Such  considerations  as  these,  tliat  contrary  propositions  may 
both  be  false,  but  cannot  both  be  true ;  that  sub-contrary  propositions 
may  both  be  true,  but  cannot  both  be  false;  that  of  two  condn&dictory 
propositions  one  must  be  true  and  the  other  false;  that  of  two  subal- 
temate  propositions  the  truth  of  the  universal  proves  the  truth  of  the 
particular,  and  the  falsity  of  the  particular  proves  the  falsity  of  the 
universal,  but  not  vice  vers  A;*  are  apt  to  appear,  at  first  sight,  very 
technical  and  mysterious,  but  when  explained,  seem  almost  too  obvious 
to  require  so  formal  a  statement,  since  the  same  antount  of  explanation 
which  is  necessarv  to  make  the  principles  intelligible,  would  enable 
the  truths  which  tney  convey  to  be  apprehended  in  any  particular  case 
which  can  occur.  In  this  respect,  however,  these  axioms  of  logic  are 
on  a  level  with  those  of  mathematics.  That  things  which  are  equal  to 
the  same  thing  are  equal  to  one  another,  is  as  obvious  in  ajiy  particular 

No    aSb}«°°*"'^«^ 

iomi  A  S  not  B  }  »obcontrarie«. 

Some  A  ii  not  B  }  ««t«dictorM«. 

Some  A  S  B  }  «^  ^^^^^'^f^'^ 

Some  A  S  B  I  •»^S^e  A  S  not  B  }  '••P^wwrwY  wWieiwt* 
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case  as  it  is  in  tbe  general  statement :  and  if  no  such  eeneral  maxim 
had  ever  been  laid  down,  the  demonstrations  in  Euclid  would  neTer 
have  halted  for  any  difficulty  in  stepping  acroes  the  gap  which  this 
axiom  at  present  serves  to  bridge  over.  Yet  no  one  has  ever  censured 
writers  on  geometry,  for  placing  a  list  of  these  elementary  generaliza- 
tions at  the  head  of  their  treatises,  as  a  first  exercise  to  the  learner  of 
the  faculty  which  will  be  required  in  him  at  every  step,  that  of  appro 
bending  a  general  truth.  And  the  student  of  logic,  in  the  discuasion 
even  of  such  truths  as  we  have  cited  above,  acquires  habits  of  circum- 
spect interpretation  of  words,  .and  of  exactly  measuring  the  length  and 
breadth  of  his  assertions,  which  are  among  the  most  indispensable  c<m- 
ditions  of  any  considerable  attainment  in  science,  and  wmch  it  is  one 
of  the  primary  objects  of  logical  disciplixie  to  cultivate. 

§  3.  Having  noticed,  in  order  to  exclude  from  the  province  of  Rea 
soning  or  Inference  properly  so  called,  the  cases  in  which  the  progress 
from  one  truth  to  another  is  only  apparent,  the  logical  consequent  being 
a  mere  repetition  of  the  logical  antecedent ;  we  now  pass  to  those 
which  axe  cases  of  inference  in  the  proper  acceptation  of  the  term, 
those  in  which  we  set  out  from  known  truths,  to  arrive  at  others  really 
distinct  from  them* 

Reasoning,  in  the  extended  sense  in  which  I  use  the  term,  and  in 
which  it  is  synonymous  with  Inference,  is  popularly  said  to  be  of  two 
kinds :  reasoniog  from  parlaculars  to  generals,  and  reasoning  from  gen- 
erals to  particulars;  the  former  being  called  Induction,  the  latter 
Ratiocination  or  Syllogism.  It  will  presently  be  shown  that  there  4s 
a  third  species  of  reasoning,  which  falls  under.neither  of  these  descrip- 
tions, and  which,  nevertheless,  is  not  only  valid,  but  the  foundation  of 
both  the  others. 

It  is  necessary  to  observe,  that  the  expressions,  reasoninff  from  par- 
ticulars to  generals,  and  reasoning  from  generals  to  particulars,  are 
recommended  by  brevity  rather  than  by  precision,  and  do  not  ade- 
quately mark,  without  the  aid  of  a  commentary,  the  distinction  between 
Induction  and  Ratiocination.  The  meaning  intended  by  these  expres- 
sions is,  that  Induction  is  inferring  a  proposition  from  propositions  lesi 
general  than  itself,  and  Ratiocination  is  inferring  a  proposition  from 
propositions  equally  or  more  general.  When,  from  the  observation  of 
a  number  of  individual  instances,  we  ascend  to  a  general  proposition, 
or  when,  by  combining  a  number  of  general  propositions,  we  conclude 
from  them  another  proposition  still  more  general,  the  process,  which  is 
substantially  the  same  in  both  instances,  is  called  Induction.  When 
from  a  general  proposition,  not  alone  (for  from  a  single  proposition 
nothing  can  be  concluded  which  is  not  involved  in  the  terms),  but  by 
combining  it  vrith  other  propositions,  we  infer  a  proposition  of  the 
same  degree  of  generality  with  itself,  or  a  less  general  proposition,  or 
a  proposition  merely  indiridual,  the  process  is  Ratiocination.  When, 
in  short,  the  conclusion  is  more  general  than  the  largest  of  the  piem- 
isses,  the  argument  is  commonly  called  Induction ;  v^en  less  general, 
or  equally  general,  it  is  Ratiocination. 

As  all  experience  begins  with  individual  cases,  and  proceeds  from 
them  to  generals,  it  might  seem  most  conformable  to  the  natural  order 
of  thought  that  Induction  should  be  treated  of  before  we  touch  upon 
Ratiocination.    It  will,  however,  be  advantageous,  in  a  science  which 
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aims  at  tracing  our  acquired  knowledge  to  its  sources,  that  the  inquirer 
should  commence  with  the  later  rather  than  with  the  earlier  stages  of 
the  process  of  constructing  our  knowledge ;  and  should  trace  deriva- 
tive truths  backward  to  the  truths  from  wluch  they  are  deduced,  and 
upon  which  they  depend  for  their  evidence,  befiire  attempting  to  point 
out  the  original  spring  from  which  ];>oth  ultimately  take  laeir  rise. 
The  advantages  of  this  order  of  proceeding  in  the  present  instance  will 
manifebt  themselves  as  we  advance,  in  a  manner  superseding  the  n^ 
cessity  of  any  further  justification  or  explanation. 

Of  Induction,  therefore,  we  shall  say  no  more  at  present,  than  that 
it  at  least  is,  without  doubt,  a  process  of  real  inference.  The  conclu 
sion  in  an  induction  embraces  more  than  is  contained  in  the  premisses. 
The  principle  or  law  collected  from  particular  instances,  the  general 
proposition  in  which  we  embody  the  result  of  our  experience,  covers 
a  much  larger  extent  of  ground  tiian  the  individual  experiments  which 
are  said  to  form  its  basis.  A  principle  ascertained  by  experience,  is 
more  than  a  mere  summing  up  of  wnat  we  have  specifically  observed 
in  the  individual  case§  that  we  have  examined ;  it  is  a  generalization 
grounded  on  those  cases,  and  expressive  of  our  belief,  that  what  we 
there  foimd  true  is  true  in  an  indefinite  number  of  cases  which  we  have 
not  examined,  and  are  never  likely  to  examine.  The  nature  and 
grounds  of  this  inference,  and  the  conditions  necessary  to  make  it 
legitimate,  vnll  be  the  subject  of  discussion  in  the  Third  Book :  but 
that  such  inference  really  takes  place  is  not  susceptible  of  question. 
In  every  induction  we  proceed  from  trudis  which  we  knew,  to  truths 
\ihich  we  did  not  know :  from  facts  certified  by  observation,  to  facts 
which  we  have  not  observed,  and  even  to  facts  not  capable  of  being 
now  observed ;  future  facts,  for  example :  but  which  we  do  not  hesitate 
to  believe  upon  the  sole  evidence  of  the  induction  itself 

Induction,  then,  is  a  real  process  of  Reasoning  or  Inference.- 
Whether,  and  in  what  sense,  so  much  can  be  said  of  the  Syllogbm, 
remains  to  be  determined  by  the  examination  into  which  we  are  about 
to  enter. 


CHAPTER  IL 

OF  RATIOCINATION,  OR  STLLOOI8M. 


§  1.  The  analysis  of  the  Syllogism  has  been  so  accurately  and  fully 
performed  in  the  common  manuals  of  Logic,  that  in  the  present  work, 
which  is  not  designed  as  a  manual,  it  is  sufficient  to  recapitulate,  me- 
moria  cawA,  the  leading  results  of  that  analysis,  as  a  foundation  for 
the  remarks  to  be  afterwards  made  upon  the  mnctions  of  the  syllogism, 
and  the  place  which  it  holds  in  philosophy. 

To  a  legitimate  syllogism  it  is  essential  that  there  should  be  three, 
and  no  more  than  three,  propositions,  namely,  the  conclusion,  or  propo- 
sition to  be  proved,  and  two  other  propositions  which  together  prove 
it,  and  which  are  called  the  premisses.  It  is  essential  that  there  should 
be  three,  and  no  more  than  three  terms,  namely,  the  subject  and  pred- 
icate of  the  conclusion,  and  another  called  the  middleterm,  which  must 
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be  found  in  both  premiases,  Bince  it  is  by  means  of  it  that  the  other 
two  terms  are  to  be  connected  toeether.  The  predicate  of  the  concla« 
sion  is  called  the  nksgor  term  of  the  syllogism;  the  subject  of  the  con- 
clusion is  called  the  minor  term.  As  there  can  be  but  three  terms, 
ibe  major  and  minor  terms  must  each  be  found  in  one,  and  only  one, 
of  the  premisses,  together  with  the  middleterm  which  is  m  them  both. 
The  premiss  which  contains  the  middleterm  and  the  major  term  is 
caBed  the  major  premiss ;  that  which  ^contains  the  middleterm  and  the 
minor  term  is  called  the  minor  premiss  of  the  syllogism. 

Syllogisms  are  divided  by  some  logicians  into  liaeejlgures,  by  oth 
ers  into  four,  aocerding  to  me  position  of  the  middleterm,  which  may 
either  be  the  subject  in  both  premisses,  the  predicate  in  both,  or  the 
subject  in  one  and  the  predicate  in  the  other*  The  most  common 
■case  is  that  in  which  the  middleterm  is  the  subject  of  the  major  prem- 
iss and  the  predicate  of  the  minor.  This  is  reckoned  as  thQ  first  figure. 
When  the  middleterm  is  the  predicate  in  both  premisses,  the  syllogism 
belongs  to  the  second  figure ;  wjien  it  is  the  subject  in  both,  to  the 
third.  In  the  fi>urth  figure  the  middleterm  is  the  sulnect  of  the  minor 
premiss  and  the  predicate  of  the  major.  Those  writers  who  reckon 
DO  moie  ihan  three  figures,  include  this  case  in  the  first. 

Each  figure  is  suhmvided  into  ntodes^  according  to  what  are  called 
the  quantity  and  qtudiiy  of  the  piopositioiis,  that  is,  according  as  they 
are  universal  or  particular,  affirmative  or  negative.  The  follovnng  are 
examples  oi  all  the  lentimate  modes,  that  is,  all  those  in  which  the 
conclusion  correctly  follows  firom  the  premisses.  A  is  the  minor  term, 
C  the  major,  B  the  middleterm. 


First  Fxgubs. 


AllBisC 
All  A  is  B 
therefore 
AUAisC 


NoCisB 
AHAisB 
thereioTO 

NoAisC 


NoBisC 

All  A  is  B 

therefore 

NoAisC 


All  B  is  C 
Some  A  is  B 

therefore 
Some  A  is  C 


NoBisC 
Some  A  is  B 

therefore 
Some  A  is  not  C 


SSCOND  FXQUEB. 


AUGisB 
No  A  is  B 
therefore 
NoAisC 


NoCisB 
Some  A  is  B 

therefore 
Some  A  is  not  0 


AUCisB 
Some  A  is  not  B 

therefore 
Some  A  is  not  C 


AllBisG 
All  Bis  A 
therefore 
SomeAisC 


NoBisC 
All  B  is  A 
therefore 
Some  Ais  note 


Thikb  Fiourb. 

Some  B  is  C  AllBlsC 
AllBisA     BomeBisA 
therefore        therefore 
SomeAisC  SomeAisC 


Some  Bis  note 
AllBisA 
therefore 
SomeAisnotC 


NoBisC 
Some  B  is  A 

therefore 
SomeAisnotC 


FOURTB  FXOORB. 


AnCisB 
AllBisA 
therefore 
SomeAisC 


All  C  is  B' 
No  Bis  A 
therefore 
Some  A  is  C 


SomeCisB 
AUBisA 
therefore 
Some  A  is  C 


NoCisB 
AUBisA 
therefore 
Some  A  is  not  C 


NoCisB 
SomeBisA 

therefore 
Some  A  is  not  C 


In  these  exemplars,  or  blank  forms  for  making  syllogisms,  no  place 
is  assigned  to  nngular  propositions ;  not,  of  course,  because  such  pro- 
positions are  not  used  in  ratiocination,  but  because,  their  predicate 
being  affirmed  or  denied  of  the  whole  of  the  subject,  they  axe  ranked, 
fir  the  purposes  of  the  syllogism,  with  tudversal  pr(^po6itions.  Thus, 
f  aese  two  syUogisi 
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All  men  are  mortal.   •  AU  men  are  mortal. 

All  kings  are  men,  Socrates  is  a  man, 

therefore  therefinre 

All  kings  are  mortal,  Socrates  is  mortal, 

aie  arguments  precisely  similar,  and  are  both  ranked  in  the  firet  mode 
of  the  first  figure. 

The  reasons  why  syllogisms  in  any  of  the  above  forms  are  legitimate, 
that  is,  why,  if  the  premisses  be  true,  the  conclusion  must  necessarily  be 
so,  and  why  this  is  not  the  case  in  any  other  possible  mode,  that  is,  in 
any  other  combination  of  universal  and  particular,  affirmative  and 
negative  propositions,  any  person  taking  interest  in  these  inquiries  may 
be  presumed  to  have  either  learnt  fix)m  the  common  school  books  ot 
the  syllogistic  logic,  or  to  be  capable  of  divining  for  himself  The 
reader  may,  however,  be  referred,  for  every  needful  explanation,  to 
Archbishop  Whately's  Elements  of  Logic,  where  he  will  find  stated  with 
philosophical  precision,  and  explained  with  peculiar  perspicuity,  the 
whole  of  the  common  doctrine  of  the  syllogism. 

All  valid  ratiocination ;  all  reasoning  by  which,  from  general  propo 
sitions  previously  admitted,  other  propositions  equally  or  less  general 
are  inferred ;  may  be  exhibited  in  some  of  the  above  forms.  The  whole 
of  Euclid,  for  example,  might  be  thrown  without  difficulty  into  a  series 
of  syllogisms,  regular  in  mode  and  figure. 

Although  a  syllogism  framed  according  to  any  of  these  formulae  is  a 
valid  argument,  all  correct  ratiocination  admits  of  being  stated  in  syllo 
gisms  of  the  first  figure  alone.  The  rules  for  throwing  an  ar^ment  in 
any  of  the  other  figures  into  the  first  figure,  are  called  rules  for  the  re- 
duction of  syllogisms.  It  is  done  by  the  conversion  of  one  or  other,  or 
both,  of  the  premisses.  Thus,  an  argument  in  the  first  mode  of  the 
second  figure,  as — 

No  C  is  B 
All  A  is  B 
therefore 
No  A  is  C, 

may  be  reduced  as  follows.  The  proposition.  No  0  is  B,  being  an  uni- 
versal negative,  admits  of  simple  conversion,  and  may  be  changed  into 
No  B  is  C,  which,  as  we  showed,  is  the  very  same  assertion  in  other 
words — the  same  &ct  differently  expressed.  This  transformation  hav- 
ing been  effected,  the  argument  assumes  the  followiDg  form : — 

No  B  is  C 

AllAisB 
«  therefore 

No  A  is  C, 
which  is  a  good  syllo^m  in  the  second     ode  of  the  first  figure.    Again, 
an  argument  in  die  first  mode  of  the  tihird  figure  must  resemble  the 
following  :— 

AllBisC 

AllBisA 
therefore 

Some  A  is  C, 

where  the  minor  premiss.  All  B  is  A,  conformably  to  what  was  laid 
down  in  the  last  chapter  respecting  imiversal  affirmatives,  does  not  ad* 
mit  of  simple  conversion,  but  may  be  converted  j7er  accidens,  thus.  Some 
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A  18  B ;  which,  though  it  does  not  express  the  whole  of  what  is  assert- 
ed  in  the  proposition,  All  B  is  A,  expresses,  as  was  formerly  shown,  part 
of  it,  and  must  therefore  be  true  if  the  whole  is  true.  We  have,  then, 
as  the  result  of  the  reduction,  the  following  syllogism  in  the  third  mode 
of  the  first  figure : — 

AllBis9 

Some  A  IS  B, 
trom  which  it  obviously  follows,  that  • 

Some  A  is  C. 

In  the  same  manner,  or  in  a  manner  on  which,  after  these  examples 
it  is  not  necessary  to  enlarge,  every  mode  of  the  second,  third,  and 
fourth  figures  may  be  reduced  to  some  one  of  the  four  modes  of  the 
first.  In  other  words,  orery  conclusion  which  can  be  proved  in  any  of 
the  last  three  figures,  may  be  proved  in  the  first  figure  firom  the  same 
premisses,  with  a  slight  alteration  in  the  mere  manner  of  expressing 
them.  Every  valid  ratiocination,  therefore,  may  be  stated  in  the  first 
figure,  that  is,  in  one  of  the  following  forms : — 

Every  B  is  C  No  B  is  C 

AHA         I      •    -D  All  A         )      •    n 

Some  A     ]     "  ^'  Some  A     }     "^ 

therefore  thoreibre 

AHA         Ijac  NoAis  ^     ^ 

Some  A      )  Some  A  is  not  ) 

Or,  if  more  siepuficant  symbols  are  preferred, — 

To  prove  an  affirmative,  the  argument  must  admit  of  being  stated 
in  this  form :— - 

All  animals  are  mortal ; 
*A11  men  ^ 

Some  men      >     are  animals ; 
Socrates         ) 

therefore 
All  men         ^    * 
Some  men      >     are  mortal 
Socrates         ) 

To  prove  a  negative,  the  argument  must  be  capable  of  being 
expressed  in  this  form : — 

No  one  who  is  capable  of  self-control  is  necessarily  vicious ; 
All  negroes  ^ 

Some  negroes       >   are  capable  of  self-control ; 
Mr.  A's  negro       ) 

therefore 
No  negroes  are  ^ 

Some  negroes  are  not     >   necessarily  vicious. 
Mr.  A's  negro  is  not       ) 

Although  all  ratiocination  admits  of  being  thrown  into  one  or  the 
other  of  these  forms,  and  sometimes  gains  considerably  by  the  trans- 
formation, both  in  clearness  and  in  the  obviousness  of  its  consequence ; 
there  are,  no  doubt,  cases  in  which  the  argument  falls  more  naturally 
into  one  of  the  other  three  figures,  and  in  which  its  conclusiveness  is 
more  apparent  at  the  first  glance  in  those  figures,  than  when  reduced 
into  the  first.     Thus,  if  the  proposition  were  that  pagans  may  be  vii^ 
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cuooSy  and  the  evidence  to  pioi»  it  were  the  example  of 
tyllogism  in  the  third  figure,  • 

Aristid^s  wto  virtuous, 
Aristides  was  a  pacfan, 
therefore  ^ 
Some  pagan  was  virtuous, 

would  1|e  a  more  natural  mode  of  stating  the  argument,  and  would 
carry  conviction  more  instantly  home,  than  the  same  ratiocination 
strained  into  the, first  figure,  thus — 

AnstideS'Was  virtuous, 
-   Some  pagan  was  Anstides, 
therefore 
Some  pagan  was  virtuous. 

A  German  philosopher,  Lambert,  whose  Neues  Organan  (published 
in  the  year  1764)  contains  among  other  things  the  most  elaborate  and 
complete  exposition  of  the  syllogistic  doctrine  which  I  have  happened 
to  meet  with,  has  expressly  examined  what  sorts  of  arguments  fall 
most  naturally  and  suitably  into  each  of  the  four  figures ;  and  his  solu- 
tion is  characterized  by  great  ingenuity  and  clearness  of  thought.* 
The  argument,  however,  is  one  and  the  same,  in  whichever  figure  it  is 
expressed;  since,  as  we  have  already  seen,  the  premisses  ox  a  syllo- 
gism in  the  secomd,  third,  or  fourth  figure,  and  those  of  the  syllogism 
m  the  first  figure  to  which  it  may  be  reduced,  are  the  same  premisses, 
in  everything  except  language,  or,  at  least,  as  much  of^hem  as  con- 
tributes to  the  proof  of  the  conclusion  is  the  same.  We  are  thoQsfore 
at  liberty,  in  conformity  with  the  general  opinion  of  logicians,  to  con- 
sider the  two  elementary  forms  of  the  first  figure  as  the  universal 
types  of  all  correct  ratiocination ;  the  one,  when  the  conclusion  to  be 
proved  is  affirmative,  the  other,  when  it  is  negative ;  even  though  cer- 
tain arguments  may  have  a  tendency  to  clothe  themselves  in  the  forms 
of  the  second,  third,  and  fourt|}  figures ;  which,  however,  cannot  possi- 
blv  happen  with  the  only  class  of  arguments  which  are  of  first-rate 
scientific  importance,  those  in  which  the  conclusion  is  an  universal 
affirmative,  such  conclusions  being  susceptible  of  proof  in  the  first 
figure  alone. 


§2 
bt)th 


\:  On  examining,  then,  these  two  general  formulae,  we  find  that  in 
of  them  one  premiss,  the  major,  is  an  universal  proposition ;  and 

*  His  condasions  are,  **  The  first  figure  is  suited  to  the  dieeorery  or  proof  of  the  proper 
ties  of  a  thing;  the  second  to  the  discovery  or  proof  of  the  distinctions  between  things, 
the  third  to  the  discovenr  or  proof  of  instances  and  exceptions ;  the  fourth  to  the  discovery, 
or  exclusion,  of  the  different  species  of  a  genus."  The  reference  of  syllogisms  in  the  last 
three  figures  to  the  ikitumd»mmu  <t  wdh  is,  in  Lambert's  view,  strained  and  unnatural : 
to  each  of  the  three  belongs,' according  to  lum,  a  separate  axiom,  codidinate  and  of  equal 
authority  with  that  dictum^  and  to  which  he  gives  the  names  of  dictum,  de  dheno  for  the 
second  ngure,  dictwn  da  exeayio  for  the  third,  and  dictum,  dt  nctpneo  for  the  fourth.  See 
part  i.  or  DioauMof^^  chap.  iv.  ^  229  el  uqq. 

Were  it  not  that  the  Tiews  I  am  about  to  propound  on  the  fontlions  and  ultimate  four 
dation  of  the  syllogism  render  such  distinctions  as  these  of  very  subordinate  importance,  k 
should  have  availed  myself  largely  of  this  and  other  speculations  of  Lambert ;  who  has 
displayed,  within  the  limits  of  the  received  theorr  of  the  syllogism,  an  originality  for  which 
it  was  scarcely  to  be  supposed  that  there  could  still  have  been  room  on  so  exhausted  a 
subject,  and  whose  book  may  be  strongly  recommended  to  those  who  may  attempt  siiU 
further  to  improve  the  excellent  manuals  we  already  possess  of  this  elementary  portion 
the  Art  of  Reasoning. 
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according  as  t^is  is  affinuadve  or  negative^  the  conclusion  is  so  too. 
All  ratiocination^  therefore^  starts  from  a  genertd  proposition,  principle, 
or  assamptiDn :  a  proposition  in  whioh  a  predicate  is  affirmed  or  denied 
of  an  entire  class ;  that  is,  in  which  some  attribijte)  or  the  negation  of 
seme  attdbiite,  is  asserted  of  an  indefinite  number  of  objects,  distin- 
guished by  a  conunoa  characteristic^  and  desigilated^  in  consequence, 
oy  a  common  name. 

The  other  premiss  is  always  affirmative,  and  asserts  that  something 
(which  may  be  either  an. individual,  a  class,  or  part  of  a  class),  belongs 
to,  or  IS  included  in,  the  dass^. respecting  which  socaethine  was  affirmed 
or  denied  in  the  muoF  premiss.  It  foUows  that  the  attribute  affirmed 
or  denied  ef  the  entuee  class  may  (if  there  was  truth  in  that  affirmation 
or  denial)  be  affirmed  or  denied  of  the  olnect  or  objects  alleged  to  be 
included  in  the  class :  and  this  is  precisely  the  assertion  made  in  the 
conchisioiL .      * 

Whether  or  not  the  fore^aing  is  an  adequate  account  of  the  con- 
stitueat  ports  of  the  syllogism,  will  be  presently  considered ;  but  as 
far  as  it  goes  it  is  a  true  account.  It  has  accordingly  been  generalized 
and  erected  into,  a  logical  maxim,  on  which  all  ratiocination  is  said  to 
be  founded,  insomuch  that  to  reason  and  to  apply  the  maxim  are 
supposed  to  be  pne  and  the  same  thing.  The  maxim  is,  That  what- 
ever can  be  affinned  (or  denied)  of  a  class,  may  be  affirmed  (or  denied) 
of  everything  included  in  the  cfaiss.  This  axiom^  supposed  to  be  the 
basis  of  the  syllogistic  theory,  is  termed  by  logicians  the  dictum  de 
amni  H  muUo. 

This  maxinit.however^  when  considered  as  a  principle  of  reasoning, 
appears  suited  to  a  system  of  metaphysics  once  indeed  generally 
received »  but  which  for  the  last  two  centupes  has  been  considered  as 
finally  abandoned,  though,  there  have  not  been  wanting,  in  our  own 
day,  attempts  at  its  revival*    So  lon^  as  what  were  termed  Univeisals 
were  regarded  as  a  peculiar  kind  of  substances,  having  an  objective 
existence  distinct  fipom  the  individual  objects  classed  under  them,  the 
dictum  de  cmni  conveyed  an  important  meaning;  because  it  expressed 
the  intercommunity  of  nature,  which  it  was  itfecessary  upon  that  theory 
that  we  should  suppose  to  exist  between  those  general  substances  and 
the  particular  substances  which  were  subordinated  to  them.     That 
everything  predicable  of  the  -universal  was  predicable  of  the  various 
individuals  contained  under  it,  ■  was  then  no  identical  proposition,  but 
a  statement  of  what  was  conceived  as  a  fimdamental  law  of  the  uni- 
verse.    The  assertion  that  the  entire  nature  and  properties  of  the 
Muhftantia  tecunda  formed  part  of  the  properties  of  each  of  the 
individual  substances  called  by  the  same  name ;  that  the  prc^erties  of 
Man,  for  example,  were  propeities  of  aU  men;  was  a  ^proposition  of 
real  significance  when  Man  did  not  mean  all  men,  but  something 
inherent  in  men,  and  vastly  superior  to  them  in  dignity.     Now,  how- 
ever, when  it  is  known  that  a  class,  an  universal,  a. genus  or  species,  is 
not  an  entity  per  se,  but  neither  :more  nor  less  than  ^  individual 
substances, themselves  which  are  placed  in  the  class,  and  that  there  is 
nothing  real  in  the  matter  except  those  objects,  a  cotmnon-name  given 
to  them,  and  common  attributes  indicated  by  the  name ;  wh&t,  I  should  * 
be  glad  to  know,  Ao  we  learn  by  being  told,  that  whatever  can  be 
affiimed  of  a  class,  may  be  affirmed  of  every  object  contained  in  the 
class  }    The  class  if  nothing  but  the  objects  contained  in  it :  and  the 
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dictum  de  omni  merely  amounts  to  the  identical  propositioiiy  that  what* 
'  ever  is  true  of  certain  objects,  is  true  of  each  of  those  objects.  If  aA 
ratiocination  were  no  more  than  the  application  of  this  maxim  to 
particular  cases,  the  syllogism  would  indeed  be,  what  it  has  so  often 
been  declared  to  be,  solemn  trifling.  The  dictum  de  cmni  is  on  a  pav 
with  another  truth,  which'  in  its  lime  was  also  reckoned  of  great 
importance,  ''  Whatever  is,  is ;''  and  not  to  be  compared  in  pmnt  of 
significance  to  the  cognate  aphorism,  ''  It  is  impossible  for  the  same 
thing  to  be  and  not  to  be ;"  since  this  is,  at  the  lowest,  equivalent  to 
the  logical  axiom  that  contradictory  propositions  cannot  both  be  true. 
To  give  any  real  meaning  to  the  dictum  de  omni,  we  must  consider  it 
not  as  an  axiom  but  as  a  definition ;  we  must  look  upon  it  as  intended 
to  explain,  in  a  circuitous  and  paraphrastic  manner,  the  meaning  of 
the  word  cUus.  • 

An  error  which  seemed  finally  refuted  and  dislodgeS  from  science^ 
often  needs  only  put  on  a  new  suit  of  phrases,  to  be  welcomed  back  to 
its  old  quarters,  and  allowed  to  repose  unquestioned  for  another  cycle 
of  ages.  Modem  philosophers  have  not  been  sparing  in  their  contempt 
for  the  scholastic  aogma  that  genera  and  species  are  a  peculiar  kind  of 
substances,  which  general  substances  b^g  the  only  permanent  things, 
while  the  individual  substances  comprehended  under  them  are  in  a 
perpetual  flux,  knowledge,  which  necessarily  imports  stability,  can  only 
have  relation  to  those  general  substances  or  universals,  and  not  to  the 
facts  or.  particulars  included  under  them.  Yet,  though  nominally  re- 
jected, this  very  doctrine,  whether  disguised  under  the  Abstract  Ideas  et 
Locke  (whose  speculations,  however,  it  has  less  vitiated  than  those  ot 
perhaps  any  other  writer  who  has  been  infected  vtrith  it),  under  the 
ultra-nominalism  of  Hobbes  and  Condillac,  or  the  ontology  of  the  later 
Kantians,  has  never  ceased  to  poison  philosophy.  Once  accustomed 
to  consider  scientific  investigation  as  essentially  consisting  in  the  study 
of  universals,  men  did  not  drop  this  habit  of  thought  when  they  ceased 
to  regard  universals  as  possessing  an  independent  existence :  and  even 
those  who  went  the  length  of  considering  them  as  mere  names,  could 
not  free  themselves  from  the  notion  that  the  investigation  of  truth  con 
sisted  entirely  or  partly  in  some  kind  of  conjuration  or  juggle  with 
those  names.  When  a  philosopher  adopted  fully  the  Nominalist  view 
of  the  signification  of  general  language,  retaining  along  with  it  the 
dictum  de  omni  as  the  foundation  of  all  reasoning,  two  such  premisses 
fairly  put  together  were  likely,  if  he  was  a  consistent  thinker,  to  land 
him  in  rather  startling. conclusions.  Accordingly  it  has  been  seriously 
held  by  vrriters  of  deserved  celebrity,  that  the  process  of  arriving  at 
new  truths  by  reasoning  consists  in  die  mere  substitution  of  one  set  of 
arbitrary  signs  for  another ;  a  doctrine  which  they  supposed  to  derive 
irresistible  confirmation  from  the  example  of  algebra.  If  there  were 
3my  process  in.  sorcery  or  necromancy  more  preternatural  than  diis,  I 
ihould  be  much  surprised.  The  culminating  point  of  this  philosc^hy 
is  the  noted  aphorism  of  Condillac,  that  a  science  is  nothing,  or  scarcely 
anything,  but  une  langue  hienfaite :  in  other  words,  that  the  one  suffi- 
cient rule  for  discovering  the  nature  and  properties  of  objects  is  to 
^  name  them  properly :  as  if  the  reverse  were  not  the  truth,  that  it  is  im- 
possible to  namo  them  properly  except  in  proportion  as  we  are  already 
acquainted  with  their  nature  and  properties.  Can  it  be  necessaty  to 
sav.  thflit  none,  not  even  the  most  tiivial  knowledge  with  respect  ti 
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Things,  ever  was  or  could  be  originally  got  at  by  any  conceivable 
manipulation  of  mere  names :  and  that  what  can  be  learnt  from  names, 
is  only  what  somebody  who  used  the  names,  knew  before  ?  Philoso- 
phical analysis  confirms  the  indication  of  coinmon'sense,  that  the  func- 
tion of  names  is  but  that  of  enabling  us  to  remember  and  to  communu 
oate  our  thoughts.  That  they  also  strengthen,  even  to  an  incalculable 
extent,  the  power  of  thought  itself,  is  most  true :  but  they  do  this  by 
no  intrinsic  and  peculiar  virtue :  they  do  it  by  the  power  inherent  in 
an  artificial  memory,  an  instrument  of  which  row  have  adequately  con- 
sidered die  immense  potency.  As  an  artificial  memory,  language  truly 
is,  what  it  has  so  often  been  called,  an  instrument  of  thought :  but  it  is 
roe.  thing  to  be  the  instrument,  and  another  to  be  the  exclusive  subject 
upon  which  the  instrume9t  is  exercised.  We  think,  indeed,  to  a  con- 
siderable extent,  by  means  of  names,  but  what  we  think  of,  are  the 
things  called  by  those  names ;  and  there  cannot  be  a  greater  error  than 
to  imagine  that  thought  can  be  carried  on  with  nothing  in  our  mind 
but  names,  or  that  we  can  make  the  names  think  for  us. 

§  3.  Those  who  considered  the  dictum  de  omni  as  the  foundation  of 
the  syllogism,  looked  upon  arguments  in  a  manner  corresponding  to 
tbe  erroneous  view  which  Ho^es  took  of  propositions.  Because  there 
are  some  propositions  which  are  merely  verbal,  Hobbes,  in  order  (ap- 
parently) that  his  definition  might  be  rigorously  universal,  defined  a 
proposition  as  if  no  propositions  declared  anything  except  the  meaning 
of  words.  If  Hobbes  was  right ;  if  no  further  account  than  this  could 
be  given  of  the  import  of  propositions ;  Ho  theory  could  be  given  but 
the  commonly  received  one,  of  the  combination  of  propositions  in  a 
syllo^sm.  If  the  minor  premiss  asserted  nothing  more  than  that  some- 
thing belongs  to  a  class,  and  if,  as  consistency  would  require  us  to 
suppose,  the  major  premiss  asserted  nothing  of  that  class  except  that 
it  IS  included  in  another  class,  the  conclusion  would  only  be,  that  what 
was  included  in  the  lower  class  is  included  in  the  higher,  and  the  result, 
therefore,  nothing  except  that  the  classification  is  consistent  with  itself. 
But  we  have  seen  that  it  is  no  sufficient  account  of  the  meaning  of  a 
proposition,  to  say  that  it  refers  something  to,  or  excludes  something 
&om,  a  class.  Every  proposition  which  conveys  real  information 
asserts  a  matter  of  fact,  dependent  upon  the  laws  of  nature  and  not 
upon  artificial  classification.  It  asserts  that  a  given  object  does  or 
does  not  possess  a  given  attribute ;  or  it  asserts  that  two  attributes,  or 
sets  of  attributes,  do  or  do  not  (constantly  or  occasionally)  coex- 
ist. Since  such  is  the  purport  of  all  propositions  which  convey 
any  real  knowledge,  and  since  ratiocination  is  a  mode  of  acquir- 
ing real  knowledge,  any  theory  of  ratiocination  which  does  not  re- 
cognize this  import  of  propositions,  cannot,  we  may  be  sure,  be  the 
true  one. 

Applying  this  view  of  propositions  to  the  two  premisses  of  a  syllo- 
gism, we  obtain  the  following  results.  The  major  premiss,  which,  as 
already  remarked,  is  always  universal,  asserts,  that  all  things  which  have 
a  certain  attribute  (or  attributes)  have  or  have  not  along  with  it,  a  cer- 
tain other  attribute  (or  attributes).  The  minor  premiss  asserts  that  the 
thing  or  set  of  things  which  are  the  subject  of  that  premiss,  have  the 
first-mentioned  attribute ;  and  the  conclusion  is,  that  they  have  (or  that 
they  have  not)  the  second.     Thus  in  our  former  example, 
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,      AU  men  aro  martal, 
Socrates  ib  a  mail) 

therefore 
Socratea  is  mortal^ 

the  subject  and  predieale  of  the  major  piemiss  are  eonnokatiye  temM^ 
denoting  objects  and  connoting  attnbutes.  The  assertion  in  the  migor 
premiss  is,  uat  along  with  one  of  the  two  sets  of  attributes^  we  alwaja 
find  the  other :  that  the  attributes  connoted  hj  ^'  man*'  neyer  enlist  un* 
less  conjoined  with  the  attribute  called  mortahty.  The  assertion  in  the 
nunor  premiss  is  that  the  ^individual  named  Socrates  possesses  the 
former  attributes;  and  it  is  'concluded  that  he  possesses  ako  the  attri- 
bute mortality.    Or,  if  bodi  the  premisseB  are  general  propositionSy  as 

All  men  are  mortal^ 
All  kings  are  men, 

therefOTe 
All  kings  are  mortal, 

the  minor  premiss  asserts  that  the  attributes  denoted  by  kingship  only 
exist  in  comunction  with  those  signified  by  the  word  man.  The  major 
asserts  as  before,  that  the  last-mentioned  attributes  are  never  foimd 
without  the«  attribute  of  mortality.  The  conclusion  ib,  that  wherever 
the  attributes  of  kingship  are  found,  that  of  mortality  is  ftund  also. 

If  the  major  premiss  were  negative,  as.  No  men  are  gods,  it  would 
assert,,  not  that  the  attributes  connoted  by  **  Man"  never  exist  without, 
but  that  they  never  exist  with,  those  connoted  by  ^'  God :"  firom  which, 
together  with  the  minor  premiss,  it  b  concluded,  that  the  same  incom- 
patibility exists  between  uie  attributes  constituting  a  god  and  those  con- 
stituting a  king.  In  a  similar  manner  we  might  analyaie  any  other  ex- 
ample of  the  syllogism* 

£f  we  generalize  this  process,  and  look'  out  for  the  principle  or  law 
involved  m  every  such  inference,  and  presupposed  in  every  syllogism 
the  propositions  of  which  are  anything  more  than  merely  veibal ;  we 
find,  not  the  unmeaning  dictum  de  omni  et  nullo,  but  a  fundamental 
principle,  or  rather  two  principles,  strikingly  resembling  the  axioms  of 
mathematics.  The  fijcst,  which  is  the  principle  of  amrmative  syllo- 
gisms, is,  that  things  which  coexist  with  the  same  thing,  coexist  with 
one  another.  The  second  is  the  principle  of  negative  syllogisms,  and 
is  to  this  effect :  that  a  thing  which  coexists  witii  another  tibin^,  with 
which  other  a  tiiird  thing  does  not  coexist,  is  not  coexistent  with  that 
third  thing.  GThese  axioms  manifestly  relate  to  facts,  and  not  to  con- 
ventions :  and  one  or  other  of  tiiem  is  the  ground  of  die  legitimacy  of 
every  argument  in  which  focts  and  not  conventions  are  the  matter  treat- 
ed of.. 

$  4.  It  only  remains  to  translate  this  exposition  of  the  syllogism 
firom  the  one  into  the  other  of  the  two  languages  in  which  we  mrmerly 
remarked*  that  all  propositions,  and  of  course  therefore  all  combina- 
tions of  propositions,  might  be  expressed.  We  observed  that  a  propo- 
sition might  be*  considered  in  two  different  lights ;  as  a  portion  of  our 
knowledge  of  nature,  or  as  a  memorandum  for  our  guidance.  Under 
die  former,  or  speculative  aspect,  an  affirmative  general  proposition  is 
an  assertion  of  a  speculative  truth,  viz.,  that  whatever  has  a  certain  at- 

*  Supn,  p.  U7. 
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tribute  h^  a  certain  other  attribute.  Under  the  other  aspect,  it  is  to 
be  regarded  not  as  a  part  of  our  knowledge,  but  as  an  aid  for  our  prac- 
tical exigencies,  by  enabling  us  when  we  see  or  learn  that  an  oDJect 
possesses  one  of  the  two  attributes,  to  infer  that  it  possesses  the  other; 
thus  employing  the  first  attribute  as  a  mark  or  evidence  of  the  second. 
Thus  regarded,  every  syllogjBm  comes  within  the  following  general 
formula : — 

Attribute  A  is  a  mark  of  attribute  B, 
A  given  object  has  the  mark  A, 

therefore  •. 
The  given  olject  has  the  attribute  B. 

«  Referred  to  this  t]npe,  the  arguments  which  we  have  lately  cited  as 
specimens  of  the  syllogism,  wiU  express  themselves  in  the  following' 
manner : — 

The  attributes  ofman  are  a  mark  of  the  attribute  mortality, 
Socrates  has  the-  attributes  of  man, 

therefore 
Socrates  has  the  attribute  mortality. 

And  again. 

The  attributes  of  man  are  a  mack  of  the  attribute  mortality, 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
The  attributes  of  a  king  are  a  mark  of  the  attribute  mortality. 

And  lastfyf 

The  attributes  of  man  are  a  maik  of  the  ahsenee  of  the  attributes 

of  a  god,. 
The  attributes  of  a  king  are  a  mark  of  the  attributes  of  man, 

therefore 
,The  Qjttributes  of  a  king  are  a  mark  of  the  absence  of  the  attributes 

signified,  by  the  w^rd  god : 

(or,  are  emdenee  ci  the  absence  of  those  attribiites). 

To  correspond  with  this  alteration  in  the  form  of  the  syllogisms,  the 
axioms  on  which  the  syllogistic  process  is  founded  must  undergo  a 
corresponding  transformation.  In  this  altered  phraseologyi  both  those 
axioms  may  be  brought  under  one  general  expression ;  namely,  that 
whatever  possesses  any  mark,  possesses  that  which  it  is  a  mark  o£ 
Or,  when  the  minor  premiss  as  well  as  the  major  is  universal,  we  may 
state  it  thus :  whatever  is  a  mark  of  any  mark,  is  a  mark  of  that  which 
this  last  is  a  mark  of.  To  trace  the  identity  of  these  axioms  with  those 
previously  laid  down,  may  be  safely  left  to  the  intelligent  reader.  We 
shall  find,  as  we  proceed,  the  great  convenience  of  the  phraseology 
into  which  we  have  last  thrown  them,  and  which  is  better  adapted  than 
any  I  am  acquainted  with,  to  express  with  precision  and  force  what  is 
aimed  at,  and  actually  accomplished,  in  everv  case  of  the  ascertain- 
ment of  a  truth  by  ratiocination. 
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CHAPTER  III. 

ft 

OF  THE  FUNCTIONS,  AND  L06ICA|i  VALUE,  OF  THE  STLLOGIBBL 

§  1.  We  have  shown  what  is  the  real  nature  of  the  truths  with 
which  the  Syllogism  is  conversant,  in  contradistinction  to '  the  more 
superficial  manner  in  which  their  import  is  conceived  in  the  common 
theory ;  and  what  are  the  fundamental  axioms  on  which  its  probative 
force  or  conclusiveness  depends.  We  have  now  to  inquire,  whether 
the  syllogistic  process,  that  of  reasoning  from  generals  to  particulars, 
is,  or  is  not,  a  process  of  inference ;  a  progress  from  the  known  toTthe 
unknown ;  a  means  of  coming  to  a  knowledge  of  something  which  we 
did  not  know  before. 

Logicians  have  been  remarkably  unanimous  tn  their  mode  of  an- 
swering this  question.  It  is  universally  allowed  that  a  syllogism  is 
vicious  if  there  be  anything  more  in  the  conclusion  than  was  assumed 
in  the  premisses.  But  this  is,  in  fkct,  to  say,  that  nothing  ever  was,*  or 
can  be,  proved  by  syllogism,  which  was  not  known,  or  assulned  to  be 
known,  before.  Is  ratiocination,  then,  not  a  process  of  inference  V 
And  is  the  syllogism,  to  which  the  word  reasomng  has  so  often  been 
represented  to  be  exclusively  appropriate,  not  really  entitled  to  be 
called  reasoning  at  all  1  This  seems  an  inevitable  consequence  of  the 
doctrine,  admitted  by  all  writers  on  the  subject,  that  a  syllogism  can 
prove  no  more  than  is  involved  in  the  premisses.  Yet  the  acknowl- 
9dgment  so  explicitly  made,  has  not  prevented  one  set  of- writers  from 
continuing  to  represent  the  syllogism  as  the  correct  analysis  of  what 
the  mind  actually  performs  in  discovering  aiid  proving  the  larger  half 
of  the  truths,  whether  of  science  or  of  daily  life,  wMch  we  believe ; 
while  those  who  have  avoided  this  inconsistency,  and  followed  out  the 
general  theorem  respecting  the  logical  value  of  the  syllogism  to  its 
legitimate  corollary,  liave  been  led  to  impute  uselessness  and  frivolity 
to  the  syllogistic  theorv  itself,  on  the  ground  of  the  petitio  principii 
which  &ey  allege  to  be  inherent  in  every  syllogism.  As  I  belieVe 
both  these  opinions  to  be  fundamentally  erroneous,  I  must  request  the 
attention  of  the  reader  to  certain  considerations,  without  wnich  any 
just  appreciation  of  the  true  character  of  the  syllogism,  and  the  frmc- 
tions  It  perfoims  in  philosophy,  appears  to  me  impossible ;  but  which 
seem  to  have  been  either  overlooked,  or  insufficiently  adverted  to, 
both  by  the  defenders  of  the  syllogistic  theory  and  by  its  assailants. 

.  §  2.  It  must  be  granted  that  in  every  syllogism,  considered  as  an 
argument  to  prove  Qie  conclusion,  there  is  a  petiHo  principii.  When 
WA  say. 

All  men  are  mortal, 

Socrates  is  a  man, 
therefore 

Socrates  is  mortal ; 

it  is  unanswerably  urged  by  the  adversaries  of  the  syllogistic  theory^ 
that  the  proposition,  Socrates  is  mortal,  is  presupposed  in  the  more 
general  assumption,  All  men  are  mortal :  that  we  cannot  be  assured 
of  the  mortality  of  all  men,  unless  we  were  previously  certain  of  tl* 
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mortality  of  every  individual  man  :  that  if  it  be  Btill  doubtful  whether 
Socrates,  or  any  other  individual  you  choose  to  name,  be  mortal  or 
not,  the  same  degree  of  uncertainty  must  hang  over  the  assertion,  All 
men  are  mortal :  that  the  general  principle,  instead  of  being  given  as 
evidence  of  the  particular  case,  caainot  itself  be.  taken  for  true  without 
exception,  until  every  shadow  of  doubt  which  could  affect  any  case 
comprised  with  it,  is  dispelled  by  evidence  aliunde;  and  then  what 
remains  for  the  syllogism  to  prove  ?  that,  in  short,  no  reasoning  firom 
generals  to  particulars  can,  as  such,  prove  anything :  since  from  a 
general  principle  you  cannot  infer  any  particulars,  but  those  which  the 
principle  itself  assumes  as  foreknown. 

This  doctrine  is  irrefragable;  and  if  logicians,  though  unable  to 
dispute  it,  have  usually  exhibited  a  strong  disposition  to  ex{dain  it 
away,  this  was  not  because  they  could  discover  any  flaw  in  the  argu-* 
ment  itself^  but  because  the  contrary  opinion  seemed  to  rest  upon 
arguments  equally  indisputable.  In  the  syllogism  last  referred  to,  for 
example,  or  in  any  of  those  which  we  previously  constructed,  is  it  not 
evident  that  the  conclusion  may,  to  the  person  to  whom  the  syllogism 
is  presented,  be  actually  and  bond  fide  a  new  truth  %  Is  it  not  mattev 
of  daily  experience  that  truths  previously  undreamt  of,  facts  which 
have  not  been^  and  cannot  be,  directly  observed,  are  arrived  at  by  way 
of  general  reasoning  ?  We  believe  that  the  Duke  of  Wellington  is 
mortal.  We  do  not  know  this  by  direct  observation,  since  he  is  not 
yet  dead.  If  we  were  asked  how,,  this  being  the  case,  we  know  the 
duke  to  be  mortal,  we  should  probably  answer,  Becaiyse  all  men  are 
BO.  Here,  therefore,  we  arrive  at  the  knowledge  of  a  truth  not  (as* 
yet)  susceptible  of  observation,  by  a  reasoning  which  admits  of  being 
exhibited  m  the  following  syllogism : — 

All  men  are  mortal, 
The  Duke  of  Wellington  is  a  man» 
therefore 
*The  Duke  of  Wellington  is  mortal. 

And  since  a  large  portion  of  our  knowledge  is  thus  acquired,  logicians 
have  persisted  in  representing  the  syllogism  as  a  process  of  inference 
or  proof;  although  none  of  them  have  cleared  up  the  difficulty  which 
arises  from  the  inconsistency  between  that  assertion  and  the  principle, 
that  if  there  be  anything  in  the  conclusion  which  was  not  already  as- 
serted in  the  premisses,  the  argument  b  vicious.  For  it  is  impossible 
to  attach  any  serious  scientific  value  to  such  a  mere  salvo,  as  the  dis- 
tinction dravni  between  being  involved  hy  implication  in  the  premisses, 
and  being  directly  asserted  in  them.  When  Archbishop  Whately,  for 
example,,  says,*  that  the  object  of  reasoning  is  "merely  to  expand  and 
unfola  the  assertions  v^rapt  up,  as  it  were,  and  implied  in  those  vrith 
which  we  set  out,  and  to  brine  a  person  to  perceive  and  acknowledge 
the  full  force  of  that  which  ne  has  admitted,"  he  does  not,  I  think, 
meet  the  real  difficulty  requiring  to  be  explained,  namely,  how  it  hap- 

Sens  that  a  science,  like  geometry,  can  be  all  "  wrapt  up"  in  a  few 
efinitions  and  axioms.  Nor  does  this  defence  of  the  syllogism  differ 
much  from  what  its  assailants  urge  against  it  as  an  accusation,  when 
diey  charge  it  with  being  of  no  use  except  to  those  who  seek  to  press 

•  iofic,  p.  216. 
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the  conaequences  of  an  admission  into  which  a  man  has  been  entrapped 
without  having  conBidered  and  undentood  its  &11  force.  When  you 
admittcid  the  major  premisB,  you  asserted  the  conclusion;  but,  nm 
Archbiriiop  Whately,  you  asserted  it  by  implication  merely:  this, 
however,  can  here  only  mean  that  you  asserted  it  unconsciondy ;  that 
you  did  not  know  you  were  asserting  it;  but,  if  so,  the  difficulty  re- 
vives in  this  shape*«-Ought  you  not  to  have  known  T  Were-  you  wsjv 
ranted  in  assertmg  the  general  proposition  without  having  satisfied 
yourself  of  the  truth  of  everything  which  it  fairly  includes  i  And  if 
not,  what  then  is  the  syllogistic  art  but  a  contrivance  for  catching  you 
in  a  trap,  and  holding  you  fast  in  iti  . 

§  3.  ¥rom;  this  difficulty  there  aj^ars  to  be  but  one  issue.  The 
proposition^  that  the  Duke  of  WellingtoKi  is  mortal)  is  evidently  an  in* 
ference  f  it  is  got  at  as  aconclusiaii  fit>m  something  else ;  but  do  we,  in 
reality,  conclude  it  from  the  proposition*  All  men  are  mortal?  I  an* 
swer,  BO. 

The  error  committed  is,  I  conceive,  that  of  overlooking  the  distinc* 
tion  between  the  two  parts  of  the  process  of  philosophizing,  the  infer* 
ring  part,  and  the  registering  part ;  and  ascribing  to  the  latter  the 
functions  ot  the  former.  The  mistake  is  that  of  remrring  a  man  to  his 
own  notes  for  the  origin  of  his  knowledge.  If  a  man  is  asked  a  ques- 
tion, and  is  at  the  moment  unable  to  answer  it,  he  may  refresh  his 
memory  by  turning  to  a  memorandum  which  he  carries  about  with 
him.  But  if  hQ  were  asked,  how  the  fact  came  to  his  knowledee,  he 
••would  scarcely  answer,  because  it  was  set  down  in  his  note-book: 
unless  the  book  was  vmtten,  like  the  Koran,  with  a  quill  fit>m  the 
wing  of  the  angel  GrabrieL 

•  Assuming  that  the  proposition,  The  Duke  of  Wellington  is  mortal, 
is  immediately  an  inference  from  the  proposition,  All  men  are  mortal ; 
whence  do  we  derive  our  knowledge  of  that  general  truth  t  No  super- 
natural aid  being  supposed,  the  answer  must  be,  by  observation.  Now, 
all  which  man  can  observe  are  individual  cases.  From  these  all  gen- 
eral truths  must  be  drawn,  and  into  these  they  may  be  againdnesolved : 
for  a  general  truth  is  but  an  aggregate  of  particular  truths ;  a  compre- 
hensive expression)  by  which  an  indefinite  number  of  individual  nicts 
are  affirmed  or  denied  at  once.  But  a  general  proposition  is  not 
merely  a  compendious  form  for  recording  and  preserving  in  the  mem* 
ory  a  number  of  particular  facts,  allot  which  have  been  observed* 
Generalization  is  not  a  poocessof  mere  naming,  it  is  also  a  process  of 
inference.  From  instances  w^tich  we  have  observed,  we  feel  warranted 
in  concluding,  that  what  we  found  true  in  those  instancest  holds  in  all 
similar  ones,  past,  present,  and  future,  however  numerous  they  may  be. 
We  then,  by  that  valuable  contrivance  of  langruage  which  enables  us  to 
speak  of  many  as  if  they  were  one,  record  idl  that  we  have  observed, 
together  with  all  that  we  infer  firom  our  observations,  in  one  concise 
expression ;  and  have  thus  only  one  proposition,  instead  of  an  endless 
number,  to  remember  or  to  communicate.  The  results  of  many  obser- 
vations and  inferences,  and  instructions  for  making  innumerable  .infer- 
ences in  unforeseen  cases,  are  compressed  into  one  short  sentence* 

When,  therefore,  we  conclude  from  the  death  of  John  and  Thomas, 
and  everv  other  person  we  ever  heard  of  in  whose  case  the  experi- 
ment had  been  fairly  tried,  that  the  Duke  of  Wellington  is  mortal  like 
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the  rest ;  we  nuj,  indeed,  pasB  through  the  generalization,  AH  men 
axe  moitaly  as  an  intermediate  stage ;  but  it  ia  not  in  the  latter  half  of 
the  process,  the  descent  from  aU  men' to  the  Duke  of  Wellington,  that 
the  tnfermce  resides*  The  inference  is  finished  when  we  haTe  asterted 
chat  all  men  are  mortal.  What  remains  to  be  performed  afterwards 
is  merely  deciphering  our  own  notes. 

Axx;hbishop  Whately  has  contended  that  sylloffizing,  or  reasoning 
from  generals  to  particttlan,  is  not,  agreeably  to  the  Tulgar  idea,  a  pe- 
culiar mode  of  reasoning,  but  the  philosophical  analysis  of  £^  niode  in 
which  all  men  reason,  and  must  do  so  if  they  reason  at  all.  With  the 
deference  due  to  so  high  an  authority^  I  cannot  help  thinking  that  the 
vulgar  notion  is,  in  this  case,  the  more  correct  K;  from  our  experi- 
ence of  John,  Thomas,  lee,  who  once  were -living;  but  are  now  ckad, 
we  are  entitled  to  <y>nclnde  thatall  human  beings  are  mortal,  we  might 
surely  without  any  logical  inconsequence  have  concluded  at  once  from 
those  instances,  that  the  Duke  of  Wellington  ia  mortaL  The  mortality 
of  John,  Thomas,  and  company  is,  after  all,  the  whole  evidence  we 
have  for  the  mortality-  of  tne  Duke  of  Wellington.  Not  one  iota  is 
added  to  the  proof  by  intOTpolating  a  general  proposition.  Since  the 
individual  cases  are  all  the  evidence  we  can  possess,  evidence  which 
no  logical  form  into  which  we  choose  to  throw  it  can  make  'greater 
than  it  is ;  and  since  that  evidence  is  either  sufficient  in  itself,  or,  if  in- 
sufficient for  one  purpose,  cannot  be  sufficient  for  the  other;  I  am 
unable  to  see  why  we  should  be  forbidden  to  take  the  shortest  cut 
from  these  sufficient  premisses  to  the  conclusion,  and  constrained  to 
travel  the  "  high  prion  road"  by  the  arbitrary  fiat  of  logicians.  I  cyi- 
not  perceive  why  it  should  be  impossible  to  journey  from  one  place  to 
anoUier  unless  we  *'  march  up  a  hill,  and  then  march  down  agam."  It 
may  be  the  safest  road,  and  there  may  be  a  resting  place  at  the  top 
of  die  hill,  affi)rding  a  commanding  view  of  the  surrounding  conntiy ; 
but  for  the  mere  purpose  of  arriving  at  our  joumev's  end,  our  takine 
that  road  is  perfectly  optional;  it  is  a  question  ot  time*  trouble,  and 
danger. 

Not  only  tnay  we  reason  fiN>m  particulars  to  particulaxs,  without 
passing  through  generals,  but  we  perpetually  do  so  reason.  AH  our 
earliest  inferences  are  of  this  nature.  From  the  first  dawn  of  intelli- 
gence we  draw  inferences,  but  years  elapse  before  we  learn  the  use 
of  general  langlage.  The  child,  who,  having  burnt  his  fingers,  avoids 
to  thrust  them  again  into  the  fire,  has  reasoned  or  inferred,  though  he 
has  never  thought  of  the  general  maxim.  Fire  bums.  He  knows  from 
memory  that  he  has  been  burnt,  and  on  this  evidence  believes,  when 
he  sees  a  candle,  that  if  he  puts  his  finger  into  the  fiame  of  it,  he  will 
be  burnt  again.  He  believes  this  in  every  case  which  happens  to 
arise ;  but  withoat  looking,  in  eaeh  instance,  beyond  the  presrait  case. 
He  is  not'  generalizing ;  he  is  infeiringa  particular  £tom  particulars. 
In  the  same  way,  also,  brutes  reason.  There  is  little  or  no  ground  for 
attributing  to  any  of  the  lower  animals  the  use  of  conventional  signs, 
vrithout  which  general  propositions  are  impossible.  But  those  animals 
profit  by  experience,  and  avoid  what  they  have  found  to  cause  them  pain, 
m  the  same  manner,  though  not  always  with  the  same  skill,  as  a  human 
creature.    Not  only  the  burnt  child,  but  the  burnt  dog,  dreads  the  fire. 

I  beHeve  that,  in  point  of  fact,  when  drawing  inferences  from  our 
pexBonal  experience   and  not  firom  maxims  himded  down  to  us  by 
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books  or  tradition,  we  much  oftener  conclude  from  particnlars  to  par* 
ticulaxB  directly,  than  through  the  intermediate  agency  of  any  general 
proposition.  We  are  constantly  reasoning  from  ourselves  to  other 
people,  or  from  one  person  to  another,  without  giving  ourselves  the 
trouble  to  erect  our  observations  .  into  general  maxims  of  human  or 
external  nature.  When  we  conclude  that  some  person  will,  on  some 
given  occasion,  feel  or  act  so  and  so,  we  sometunes  judge  from  an 
enlarged  consideration  of  the  manner  in  which  men  in  general,  or  men 
of  some  particular  character,  are  accustomed  to  feel  and  act;  but 
much  ofrener  from  having  known  the  feelings  and  conduct  of  the  same 
man  in  some  previous  instance,  or. from  considering  how  we  should 
feel  or  act  ourselves. .  It  is  not  only  the  village  matron  who,  when 
called  to  a  consultation  upon  the  case  of  a  neighbor's  child,  pronoun- 
ces on  the  evil  and  its  remedy  simply  on  the  recollection  and  authority 
of  what  she  accounts  the  similar  case  of  her  Lucy.  We  all,  where 
we  have  no  definite  maxims  to  steer  by,  g^uide  ourselves  in  the  same 
way ;  and  if  we  have  an  extensive  experience,  and  retain  its  impres- 
sions strongly,  we  may  acquire  in  this  manner  a  very  considerable 
power  of  accurate  judgment,  which  we  may  be  utterly  incapable  of 
justifying  or  of  communicating  to  others.  Among  the  lugher  order  of 
practical  intellects,  there  have  been  many  of  whom  it  was  remarked 
how  admirably  they  suited  their  means  to  their  ends,  vnthout  being 
able  to  give  any  sufficient  reasons  for  what  they  did ;  and  applied,  or 
seemed  to  ^P^Ji  recondite  principles  which  they  were  wholly  unable 
to  state.  This  is  a  natural  consequence  of  having  a  mind  stored 
i^th  appropriate  particulars,  and  having  been  long  accustomed  to 
reason  at  once  from  these  to  fresh  particulars,  without  practising  the 
habit  of  stating  to  oneself  or  to  others  the  corresponding  general  prop- 
ositions. An  old  warrior,  on  a  rapid  glance  at  the  outlines  of  the 
ground,  is  able  at  once  to  give  the  necessary  orders  for  a  skillful  ar 
rangement  of  his  troops ;  Siough  if  h^  has  i-eceived  little  theoretical 
instruction,  and  has  seldom  been  called  upon  to  answer  to  other  people 
for  his  conduct,  he  may  never  have  had  in  his  mind  a  single. general 
theorem  respecting  the  relation  between  ground  and  array.  JBut  his 
experience  of  encampments,  under  circumstances  more  or  less  similar, 
has  left  a  number  of  vivid,  unexpressed,  ungeneralized  analogies  in 
his  mind,  the  most  appropriate  of  which,  instantly  suggesting  itself, 
determines  him  to  a  judicious  arrangement.  ^ 

The  skill  of  an  uneducated  person  in  the  use  of  weapons,  or  of  tools, 
is  of  a  precisely  similar  nature.  The  savage  who  executes  unerringly 
the  exact  throw  which  brings  down  his  game,  or  his  enemy,  in  the  man- 
ner most  suited  to  his  purpose,  under  the  operation  of  all  die  conditions 
•  necessarily  involved,  tbe  weight  and  form  of  the  weapon,  the  direction 
and  distance  of  the  object,  the  action  of  the  wind,  &c.,  owes  this  power 
to  a  long  series  of  previous  experiments,  the  results  of  which  he  cer- 
tainly never  framed  into  any  verbal  theorems  or  rules.  It  is  the  same 
in  all  extraordinary  manual  dexterity.  Not  long  ago  a  Scotch  majiu&c- 
turer  procured  from  England,  at  a  high  rate  ol*  wages,  a  working  dyer, 
famous  for  producing  very  fine  colors,  with  the  view  of  teaching  to  his 
other  workmen  the  same  skilL  The  workman  came ;  but  his  mode  of 
proportioning  the  ingredients,  in  which  lay  the  secret  of  the  effects  he 
produced,  was  by  takmg  them  up  in  handfiils,  whUe  the  common  method 
was  to  weigl-  them.     The  manufisM^turer  sought  to  make  him  turn  his 
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handling  system  into  an  equivalent  weighing  system,  that  the  general 
piinciple  of  his  peculiar  mode  of  proceeding  might  be  ascertained. 
This,  however,  the  man  found  himself  quite  unable  to  do,  and  therefore 
could  impart  his  skill  to  nobody.  He  had,  from  the  individual  cases  of 
his  own  experience,  established  a  connexion  in  his  mind  between  fine 
effects  of  color,  and  tactual  perceptions  in  handling  his  dyeing  materi« 
als ;  and  from  these  perceptions  he  could,  in  any  particular  cases,  infer 
the  means  to  be  employed,  and  the  effects  which  would  be  produced, 
but  could  not  put  other?  in  possession  of  the  grounds  on  which  he  pro- 
ceeded, from  having  never  generalized  them  in  his  own  mind,  or  ex- 
pressed them  in  language. 

Almost  every  one  knows  Lord  Mansfield's  advice  to  a  man  of  prac- 
tical good  sense,  who,  being  appointed  governor  of  a  colony,  had  to 
preside  in  its  court  ofjustice,  wiUiout  previous  judicial  practice  or  legal 
education.  '  The  advice  was,  to  give  his  decision  boldly,  for  it  would 
probably  be  right ;  but  never  to  venture  on  assigning  reasons,  for  they 
would  ^most '.infallibly  be  wrongr.  In  cases  like  this,  which  are  of  no 
uncommon  occurrence,  it  would  be  absurd  to  suppose  that  the  bad 
reason  was  the  source  of  the  good  decision.  Lord  Mansfield  knew  that 
if  any  reason  were  assigned  it  would  be  necessarily  an  afi:erthought, 
the  judge  being  in  fact  guided  by  impressions  from  past  experience, 
without  the  circuitous  process  of  rraming  general  principles  from  them, 
and  that  if  he  attempted  to  firame  any  such  he  would  assuredly  fail. 
Lord  Mansfield,  however,  would  not  have  doubted  that  a  man  of  equal 
experience,  who  had  also  a  mind  stored  with  general  propositions  de- 
rived by  legitimate  induction  from  that  'experience,  would  have  been 
greatly  preferable  as  a  judge,  to  one,  however  sagacious,  who  could 
not  be  trusted  with,  the  explanation  and  justification  of  his  own  judg 
ments.  The.  cases  of  able  men  performing  wohderfiil  things  they  know 
not  how,  are  examples  of  the  less. civilized  and  most  spontaneous  form 
of  the  operations  of  superior  minds.  It  is  a  defect  in  them,  and  ofben 
a  source  of  errors,  not  to  have  generalized  as  they  went  on ;  but  gen- 
eralization is  a  help,  the  most  important  indeed  of  all  helps,  yet  not  an 
essentiaL 

Even  philosophers,  who  possess,  in  the  form  of  general  propositions, 
a  systematic  record  of  the  results  of  the  experience  of  mankind,  need 
not  always  revert  to  those  general  propositions  in  order  to  apply  that 
experience  to*a  new  case.  It  is  justly  remarked  by  Dugald  Stewart, 
that  though  our  reasonings  in  mathematics  depend  entirely  upon  the 
axioms,  it  is  by  no  means  necessary  to  our  seeing  the  conclusiveness  of 
the  proof,  that  the  axioms  should  be  expressly  adverted  to.  When  it 
is  inferred  that  A  B  is  equal  to  0  D  because  each  of  them  is  equal  to 
E  F,  the  most  uncultivated  understanding,  as  soon  as  the  propositions 
were  understood,  would  assent  to  'the  imerence,  vrithout  navmg  ever 
heard  of  the  general  truth  that  ''things  which  are  equal  to  the  same 
thing  are  equal  to  one  another."  >  This  remark  of  Stewart,  consistently 
followed  out,  goes  to  the  root,  as  I  conceive,  of  the  philosophy  of 
ratiocination ;  and  it  is  to  be  regretted  that  he  himself  stopped  snort  at 
a  much  more  limited  application  of  it.  He  saw  that  the  general  propo- 
sitions on  which  a  reasoning  is  said  to  depend,  may,  in  certain  cases, 
be  altogether  omitted,  without  impairing  its  probative  force.  But  he 
imagined  this  to  be  a  peculiarity  belonging  to  axioms ;  and  argued  from 
it,  &at  axioms  are  not  the  foundations  or  first  principles  of  geometry, 


128  EBA80NING. 

fi:t>in  which  all  the  oliier  traliis  of  the  science  ar?  syrthelically  deduced 
(as  the  laws  of  motion  and  of  the  composition  of  forces  in  mechanics, 
the  equal  mobility  of  fluids  in  hydrostatics,  die  laws  of  reflection  and 
refrac^n  in  optics,  are  the  first  principles  of  diose  sciences) ;  but  are 
merely  necessary  assumptions,  self-evident  indeed,  and  the  denial  of 
whidi  would  annihilate  afi  demonstration,  but  from  which,  as  premisses, 
nothing  can  be  demonstrated.  In  the  present,  a»  in  many  other  in- 
stances, this  thonghtflid  and  elegant  writer  has  perceived  an  inqKntant 
truth,  but  only  by  halves.  Finding,  in  the  case  of  geometrical  axioms, 
that  general  names  have  not  any  talismanic  virtue  for  conjuring  new 
truths  out  of  the  pit  of  darkness,  and  not  seeing  that  this  is  equally  true 
in  every  other  case  of  generalization,  he  contended  that  axioms  are  in 
their  nature  barren  of  consequences,  and  that  the  really  fruitful  truths, 
the  real  first  principles  of  geometry,  are  the  definitions ;  that  the  defi- 
nition, fi)r  example,  of  the  circle  ie  to  the  properties  of  the  cixxde,  what 
the  laws  of  equilibrium  and  of  the  pressure  of  the  atmosphere  are  to  the 
rise  of  the  mercury  in  the  TomcelHan  tube.  Yet  aH  that  he  had 
asserted  respecting  the  function  to  i^iiich  the  axioms  are  confined  in 
the  demonstrationB  of  eeometry,  holds  equally  true  of  the  definitions. 
Every  demonstration  m  Euclid  might  be  carried  on  vrithout  them. 
This  is  apparent  firom  the  ordinary  process  of  proving  a  proposition  of 
^ometry  by  means  of  a  diagram.  What  assumption,  in  fact,  do  we 
set  out  from,  to  demonstrate  by  a  diagram  any  of  the  properties  of  the 
circle  1  Not  that  in  all  circles  the  radii  are  equal,  but  only  that  they 
are  so  in  the  circle  ABO.  As  our  warrant  for  assuming  this,  we 
appeal,  it  is  true,  to  the  definition  of  a  circle  in  general ;  but  it  is  only 
necessary  that  you  should  grant  the  assumption  m  the  case  of  the  par- 
ticular cirde  supposed.  Immi  this,  which  is  not  a  general  but  a  sin- 
g^ular  proposition,  combmed  vrith  other  propositions  of  a  similar  kind, 
some  of  which  token  generalized  are  called  definitions,  and  others 
axioms,  we  prove  that  a  certain  conclusion  is  true,  not  of  all  circles, 
but  of  the  particular  circle  ABC;  or  at  least  would  be  so,  if  the  &cts 
precisely  accorded  with  our  assumptions.  The  enunciation,  as  it  is 
caUed,  diat  is,  the  general  theorem  which  stands  at  the  head  of  the 
demonstration,  is  not  the  proposition  actually  demonstrated.  One 
instance  only  is  demonstrated :. but  the  process  by  which  this  is  done, 
is  a  process  whi<di,  when  we  consider  ita  nature,  we  perceive  might  be 
exactly  copied  in  an  indefinite  number  of  other  instances;  in  every 
instance  which  conforms  to  certain  donditions.  The  contrivance  of 
ffeneral  language  furnishing  us  with  tenns  vdiich  connote  these  con- 
ditions, we  are  able  to  assert  this  indefinite  multitude  of  truths  in  a 
single  expression,  and  this  expression  is  the  general  theorem.  By 
dropping  the  use  of  diagrams,  and  substituting,  in  the  demonstrations, 
general  phrases  fi>r  the  letters  of  the  alphabet,  vire  might  prove  the 
general  tneorem  directly,  that  is,  we  might  demonstrate  all  the  cases 
at  once ;  tmd  to  do  this  we  must,  of  course,  employ  as  our  premisses, 
the  axioms  and  definitions  in  their  general  form.  But  tlus  only  means, 
that  if  we  can  prove  an  individual  conclusion  by  assuming  an  individual 
fact,  then  in  whatever  case  we  are  warranted  in  makmg  an  exactly 
similar  assumption,  we  may  draw  an  exactly  similar  condusion.  The 
definition  is  a  Mff:  of  notice  to  ourselves  and  others,  what  assumptions 
we  think  ourselves  entitled  to  make.  And  so  in  all  cases,  the  general 
propositions,  whether  called  definitions,  axioms,  or  laws  of  nature, 
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Htach  we  lay  down  at  the  beginning  of  our  reasonings,  are  merely 
i^bridged  A^tements  in  a  kind  of  short  hand,  of  the  particular  facts, 
which,  as  occasion  arises,  we  either  think  we  may  proceed  upon  as 
proved,  or  intend  to  assume.  In  any  one  demonstration  it  is  enough 
if  we  assume  for  a  particular  case,  suitably  selected,  what  by  the  state- 
ment of  the  definition  or  principle  we  announce  that  we  intend  to 
assume  in  all  cases  which  may  arise.  The  definition  of  the  circle, 
thereibre,  is  to  one  of  Euclid's  demonstrations,  exactly  what,  according 
to  Stewart,  the  axioms  are ;  that  is,  the  demonstration  does  not  depend 
upon  it,  but  yet  if  we  deny  it  the  demonstration  fails.  The  proofaoes 
not  rest  upon  the  general  assumption,  but  upon  a  similar  assumption 
confined  to  the  particular  case :  that  case,  however,  bein?  chosen  as  a 
specimen  or  paradigm  of  the  whole  class  of  cases  included  in  the  theo- 
rem, there  can  be  no  ground  for  making  the  assumption  in  that  case 
which  does  not  exbt  in  every  other ;  and  if  you  deny  the  assumption  as 
a  general  truth,  you  deny  the  right  to  make  it  in  the  pftrticidar  instance, 
t'here  are,  undoubtedly,  the  most  ample  reasons  for  stating  both  the 
principles  and  the  theorems  in  their  general  form,  and  these  will  be 
explamed  presently,  so  far  as  explanation  is  requisite.  But,  that  an 
unpractised  learner,  even  in  making  use  of  one  theorem  to  demon- 
strate another,  reasons  rather  from  particular  to  particular  than  from 
the  general  proposition,  is  manifest  from  the  difficulty  he.  finds  in  ap- 
plying a  theorem  to  a  case  in  which  the  configuration  of  the  diagram 
IS  extremely  unlike  that  of  the  diagram  by  which  the  original  theorem 
was  demonstrieited.  A  difficulty  which,  except  in  cases  of  unusual 
mental  power,  long  practice  can  alone  remove,  and  removes  chiefly  by 
rendering  us  fammar  with  all  thQ  configurations  consistent  with  the 
general  cooiditipDS  of  the  theorenu 

§  4.  From  the  considerations  now  adduced,  the  following  conclu- 
sions seem  to  be  established:  All  inference  is  from  particulars  to  par- 
ticulars: Greneral  propositions  are  merely  registers  of  such  inferences 
already  made,  and  short  formulas  for  making  more :  The  major  premiss 
of  a  syllogism*  consequently,  is  a  formula  of  this  description :  and 
the  conclusion  is  not  an  inference  drawn  Jrom  the  formula,  but  an  in- 
ference drawn  recording  to  the  formula :  the  real  logical  antecedent, 
or  preniisses,  being  the  particular  facts  from  which  the  general  propo- 
sition was  collected  by  induction.  Those  facts,  and  the  individual  in- 
stances which  supplied  them,  may  have  been  forgotten ;  but  a  record 
remains,  not  indeed  descriptive  of  the  facts  themselves,  but  showing 
how  those  cases  may  be  distinguished  respecting  which  the  facts,  when 
known,  were  considered  to  warrant  a  given  inference.  According  to 
the  indications  of  this  record,  we  draw  our  conclusion;  .which  is,  to  all 
intents  and  purposes,  a  conclusion  from  the  forgotten  facts.  For  this 
it  is  essential  that  we  should  read  the  record  correctly :  and  the  rules 
of  the  syllogism  are  a  set  of  precautions  to  insure  our  doing  so. 
^  This  view  of  the  functions  of  the  syllogism  is  cpnfirmed  by  the  con- 
sideration of  precisely  those  cases  which  might  be  expected  to  be  least 
favorable  to  it,  namely,  those  in  which  ratiocination  is  independent  of 
any  previous  induction.  We  have  already  observed  that  tiie  syllogism, 
in  the  ordinary  course  of  our  reasoning,  is  only  the  latter  hcdf  of  the 
process  of  travelling  from  premisses  to  a  conclusion.  There  are,  how- 
ever, some  peculiar  cases  ui  which  it  is  the  whole  process.  Particu> 
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lars  alone  are  capable  of  being  subjected  to  observation  ;  and  all  knowl 
edge  wbich  is  derived  from  observation,  begins,  therefore,  of  necessity, 
in  particulars ;  but  our  knowledge  nmy,  in  cases  of  a  certain  descrip- 
tion, be  conceived  as  coming  to  us  from  other  sources  than  observa- 
tion. It  may  present  itself  as  coming  from  revelation ;  and  the  knowl- 
edge, thus  supematurally  communicated,  may  be  conceived  to  com- 
prise not  o*nly  particular  facts  but  general  propositions,  such  as  occur 
60  abundantly  in  the  writings  of  Solomon  and  in  the  apostolic  epistles. 
Or  the  generalization  may  not  be,  in  the  ordinary  sense,  an  assertion  at 
all,  but  a  command ;  a  law,  not  in  the  philosoplucal,  but  in  the  mora] 
and  political  sense  of  the  term:  an  expression  of  the  desire  of  a  supe- 
rior, that  we,  or  ariy  number  of  other  persons,  shall  conform  our  con- 
duct to  certain  general  instructions.  So  far  as  this  asserts  a  fact, 
namely,  a  volition  of  the  legislator,  that  fact  is  an  individual  fact,  and 
the  proposition,  therefore,  is  not  a  general  proposition.  But  the  de- 
scription therein  contained  of  the  conduct  which  it  is  the  will  of  the 
legislator  that  his  subjects  should  observe,  is  general.  The  proposi- 
tion asserts,  not  that  all  men  are  anything,  but  that  all  men  ^hail  do 
something.  These  two  cases,  of  a  truth  revealed  in  general  terms,  and 
a  command  intimated  in  the  like  manner,  might  be  exchanged  for  the 
more  extensive  cases,  of  any  general  statement  received  upon  testimony, 
and  any  general  practical  precept.  But  the  more  limited  illustrations 
suit  us  better,  bemg  drawn  from  subjects  where  long  and  complicated 
trains  of  ratiocination  have  actually  been  grounded  upon  premisses 
which  came  to  mankind  from  the  first  in  a  general  fonn,  the  subjects 
of  Scriptural  Theology  and  of  positive  Law. 

In  both  these  cases  the  generalities  are  given  to  us,  and  the  partic- 
ulars are  elicited  from  them  by  a  process  which  correctly  resoh'es  itself 
into  a  series  of  syllogisms.  The  real  nature,  however,  of  the  supposed 
deductive  process,  is  evident  enough.  It  is  a  search  for  truth,  no  doubt, 
but  througn  the  medium  of  an  inquiry  into  the  meaning  of  a  form  of 
words.  The  only  point  to  be  determined  is,  whether  the  authority 
which  declared  the  general  proposition,  intended  to  include  this  case 
in  it ;  and  whether  the  legislator  intended  his  command  to  apply  to  the 
present  case  amqng  others,  or  not.  This  is  a  question,  as  the  Germans 
express  it,  of  hermeneutics ;  it  relates  to  the  meaning  of  a  certain  form 
of  discourse*  The  operation  is  not  a  process  of  interence,  but  a  pro- 
cess of  interpretation. 

In  this  last  phrase  we  have  obtained  an  expression  which  appears  to 
me  to  characterize,  more  aptly  than  any  otner,  the  functions  of  the 
svUogism  in  all  cases.  When  the  premisses  are  given  by  authority, 
the  function  of  Reasoning  is  to  ascertain  the  testimony  of  a  vritness, 
or  the  vrill  of  a  legislator,  by  interpreting  the  signs  in  which  th^  one 
has  intimated  his  assertion  and  the  other  his  command.  In  like  man- 
ner, when  the  premisses  are  derived  from  observation,  the  frmction  of 
Reasoning  is  to  ascertain  What  we  (or  our  predecessors)  formeriy 
thought  might  be  iaferred  from  the  observed  tacts,  and  to  do  this  by 
interpreting  a  memorandum  of  ours,  or  of  theirs.  The  memorandum 
reminds  us,  that  from  evidence,  more  or  less  carefully  weighed,  it 
formerly  appeared  that  a  certain  attribute  might  be  inferred  vi^erever 
we  perceive  a  certain  mark.  The  proposition.  All  men  are  mortal, 
(for  instance,)  shows  that  we  have  haid  experience  frt)m  which  we 
thought  it  followed  diat  the  attributes  connoted  by  the  term  man,  az« 


FUNCTIONS  AND  VALUB  OF  THE  SYLLOGISM.       131 

ft  niark  of  mortality.  But  when  we  conclude  that  the  Duke  of  Wei- 
lington  is  mortal,  we  do  not  infer  this  from  the  memoranddmy  but  from 
the  former  experience.  AH  that  we  infer  from  the  memorandum,  is 
our  own  previous  belief,  (or  that  of  those  who  transmitted  to  us  the 
proposition,)  concerning  the  inferences  which  that  former  experience 
would  warrant. 

This  view  of  the  nature  of  the  syllogism  renders  .consistent  and 
nitelligible  what  otherwise  remains  obscure  and  confused  in  the  theory 
of  Archbishop  Whately  and  other  enlightened  defenders  of  the 
syDogistic  doctrine,  respecting  the  limits  to  which  its  functions  are 
confined.  They  all  affirm,  in* as  explicit  terms  as  can  be  used,  that 
the  sole  office  of  general  reasoning  is  to  prevent  inconsistency  in  our 
opinions ;  to  prevent  us  from  assenting  to  anything,  the  truth  of  which 
would  contradict  something  to  which  we  had  previously  on  good 
grounds  given  our  assent.  And  they  tell  us,  that  the  sole  ground 
which  a  syUogism  affi>rds  for  assentine  to  the  conclusion,  is  that  the 
supposition  or  its  being  false,  combined  with  the  supposition  that  the 
premisses  are  true,  would  lead  lO  a  contradiction  in  terms.  Now  this 
would  be  but  a  lame  account  of  the  real  grounds  which  we  have  fat 
believing  the  facts  which  we  learn  from  reasoning,  in  contradistinction 
Co  observation.  The  true  reason  why  we  believe  that  the  Duke  of 
Wellington  vnll  die,  is  that  his  fathers,  and  our  fitthers,  and  all  other 
persons  who  were  contemporary  with  them,  have  died.  Those  facts 
are  the  real  premisses  of  the  reasoning.  But  we  are  noltled  to  infer 
the  conclusion  from  those  premisses,  by  the  necessity  of  avoiding  any 
verbal  inconsistency.  The!l*e  is  no  contradiction  in  supposing  that  all 
those  persons  have  died,  and  that  the  Duke  of  Wellington  may,  not- 
withstanding, live  for  ever.  But  there  would  be  a  contradiction  if  we 
first,  on  the  nound  of  those  same  premisses,  made  a  general  assertion 
including  and  covering  the  case  of  the  Duke  of  Welhngton,  and  then 
refused  to  stand  to  it  in  the  individual  case.  There  is  en  inconsistency 
to  be  avoided  between  the  memorandum  we  make  of  the  inferences 
which  may. be  justly  drawn  in  future  cases,  and  the  inferences  we 
actually  draw  in  those  eases  when  they  arise.  With  this  view  we 
interpret  our  own  formula,  precisely  as  a  judge  interprets  a  law :  in 
ordar  that  we  may  avoid  drawing  any  inferences  not  confermable  to 
our  former  intention,  as  a  judge  avoids  giving  any  decision  not  con- 
formable to  the  legislator's  mtention.  The  rules  for  this  interpretation 
are  the  rules  of  the  syllogism :  and  its  sole  purpose  is  to  maintain 
consistency  between  the  conclusions  we  draw  in  every  particular  case, 
and  the  previous  general  directions  for  drawing  them ;  whether  those 
general  directions  were  framed  by  ourselves  as  the  result  of  induction, 
or  were  received  by  us  from  an  authority  competent  to  give  them. 

§  5.  In  the  above  observations  it  has,  I  think,  been  clearly  shown, 
that,  although  there  is  always  a  process  of  reasoning  or  inference 
where  a  syllogism  is  used,  the  syllo^m  is  •  nolf  a  correct  analysis  of 
that  process  of  reasoning  or  inference;  W'hich  is,  on  the  contrary, 
(when  not  a  mere  inference  from  testimony,)  an  inference  from  partic- 
ulars to  particulars ;  authorized  by  a  previous  inference  firom  particu* 
Ian  to  generals,  and  substantially  the  same  with  it ;  of  the  nature, 
therefore,  of  Induction.  But  while  these  conclusions  appear  to  me 
undeniable^  I  must  yet  enter  a  protest,  as  strong  as  that  of  Archbishop 
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Whately  himself,  against  tht.  doctxine  that  the  syllogistic  art  is  useiosf 
for  the  puxposes  of  reasoning.  The  reasoning  lies  in  the  act  of  gen- 
eraiizatian»  not  in  interpreting  the  record  of  that  act ;  but  the  syllogtstic 
form  is  an  indispensable  collateral  security  for  the  connectness  ox  the 
generalization  itself. 

It  has  already  been  seen,  that  if  we  have  a  collection  of  particnlan 
sufficient  for  grounding  an  induction,  we  need  not  frame  a  general 
proposition ;  we  may  reason  at  once  from  those  .particulars  to  othei 
particulars.  But  it  is  to  be  remarked  withal,  that  whenever,  ^m  a 
set  of  pazticulax  cases,  we  can  legitimately  draw  any  .infereoce,  we 
may  legitimately  make  our  inference  a  general  one.  If^  from  obser^ 
vation  and  experiment,  we  can  conclitde  to  one  new  case,  so  may  we 
to  an  indefimte  number.  If  that  which  has  held  true  in  uur  past 
experience  will  therefore  hold  in  time  to  come,  it  will  hold  iiuc  merely 
in  some  individual  case,  but  in  all  cases  of  a  given  description.  lEvery 
induction,  therefore,  which  suffices  to  prove  one  fact,  proves  an  indefi- 
nite multitude  of  facts:  the  experience  which  justifies  a.  single  predic* 
tion  must  be  such  as  will  suffice  to  bear  out.  a  general  theuxem.  This 
theorem  it  is  extremely  important  to  ascertain  and  dociare,  in  its 
broadest  form  of  generality ;  and  thus  to  place  before  our  minds,  in 
its  fiiU  extent^  the  whole  of  what  our  evidence  must  pnore  if  it  proves 
anything. 

This  throwkag  of  the  whole  body  of  possible  in&renoos  from  a  given 
set  of  partitulan,  into  one  general  expression,  operates  as  a  security 
for  their  being  just  infrrences  in  more  ways  than  one.  First,  the  gen- 
eral principle  presents  a  larger  object  to  ^he  imagination  than  any  ox 
Uie  singular  propositions  which  it  contains.  A  process  of  thought  which 
leads  to  a  comprehensive  generality,  is  felt  as  of  ereater  importance 
than  one  which  terminates  in  an  insulated  fact ;  and  the  mind  is,  even 
unconsciously,  led  to  bestow  greater  attention  updn  the  process,  and 
to  weigh  more  carefiilly  the  sufficiency  of  the  experience  appealed  to, 
for  supporting  the  inference  grounded  upon  it.  There  is  another,  and 
a  more  important^  advantage.  In  reasoning  from  a  course  of  individ- 
ual observations  to  some  new  and  unobserved  case,  which  we  are  but 
imperfectly  acquainted  with  (or  we  should  not  be  inquiring  into  it), 
and  in  which,  smce  we  are  inquiring  into  it,  we  probably  feel  a  pecu- 
liar interest ;  there  is  very  little  to  prevent  us  from  giving  way  to 
negligence,  or  to  any  bias  which  may  affect  our  wishes  or  our  imagina- 
tion, and,  under  that  influence,  accepting  insufficient  evidence  as  suffi- 
cient. But  if,  instead  of  concluding  straight  to  the  particular  case,  we 
place  before  ourselves  an  entire  cla^  of  facts,  the  whole  contents  of  a 
general  proposition,  every  tittle  of  which  is  legitimately  inferrible  from 
our  premisses,  if  that  one  particular  conclusion  is  so ;  there  is  then  a 
considerable  likelihood  that  if  the  premisses  are  insufficient,  and  the 
general  inference,  therefi3re,  groundless,  it  will  comprise  within  it  some 
fact  or  &cts  the  reverse  of  which  we  already  know  to  be  true ;  and 
we  shall  thus  discover  the  error  in  our  generalization,  by  what  the 
schoolmen  termed  a  rediictio  ad  impassibilA, 

Thus  if,  during  the  reign  of  Marcus  Aurelius,  a  subject  of  the  Roman 
empire,  under  the  bias  naturally  given  to  the  imagination  and  expec- 
tations by  the  lives  and  characters  of  the  Antonines,  had  been  disposed 
to  conclude  that  Gommodus  would  be  a  just  ruler :  supposing  him  to 
stop  there,  h#  might  only  have  been  undeceived  by  sad  experiento 


FUNCTIONS    AND   VALUE    OF  THE    STLLOGIdfll.  133 

But  if  k^  reflected  that  diis  conclctsion  could  not  be  justifiable  unless 
horn,  the  same  evidence  be  was  also  warranted  in  concluding  some  gen* 
eral  proposition,  as,  for  instance,  that  all  Roman  emperors  arc  just 
rulers;  he  would  immediately  have  thought  of  Nero,  Domitian,  and 
other  instances,  which,  showing  die  falsity  of  the  general  conclusion,  and 
therefore  the  insufficiency  of  the  premisses^  would  have  ¥ramed  him 
that  those  premisses  could  not  prove  in  the  instance  of  Gommodus, 
what  they  were  inadequate  to  prov  in  any  collectiott  of  cases  in  which 
his  was  ioehided. 

The  advantage,  in  jadging  whether  any  controverted  inference  is 
legitimate,  of  referring  to  a  parallel  case,  is  universally  acknowledged. 
But  by  ascending  to4he  general  proposition,  we  bring  under  our  view 
not  one  parallel  case  only,  but  all  possible  parallel  cases  at  once ;  all 
cases  to  which  the  same  set  of  evidentiary  considerations  are  applicable. 

When,  therefore.  We  argue  from  a  number  of  known  cases  to  another 
ease  supposed  to  be  analogous,  it  is  always  possible,  and  generally  ad- 
vantageous, to  divert  our  argument  into  the  circuitous  channel  of  an 
induetioa  from  those  known  cases  to  a  general  proposition,  and  a  subse- 
quent application  of  the  general  proposition  to  the  unknown  case. 
This  second  part  of  the  operation,  which,  as  before  observed,  is  essen- 
tially a  process  of  interpretation,  will  be  resolvable  into  a  syllogism  or 
a  series  of  syllogisms,  the  majors  of  which  will  be  gflneral  propositions 
embraciBg  whole  classes  a£  cases;  every  one  of  which  propositions 
must  be  true  in  all  its  extent,  if  our  argument  is  maintainable.  If, 
therefi»e,  any  faet  ftirly  coming  within  the  range  of  one  of  these  general 
propesitioBs,  and  consequently  asserted  by  it,  is  known  or  suspected 
to  be  other  than  the  propontton  asserts  it  to  be,  this  mode  of  stating  ^ 
the  argument  oauses  us  to  know  orto  suspect  that  the  ori^nal  obser- 
vations, which  are  the  real  grounds  of  our  conclusion,  are  not  sufficient 
to  support  it.  And  in  proportion  to  the  greater  chance  of  our  detecting 
the  inoondusLveness'M  our  evidence,  will  be  the  increased  reliance  we 
are  entitled  to  place  in  it  if  no  such  evidence  of  defect  shall  appear. 

The  value,  therefi>re,  of  the  syllogistic  form,  and  of  the  rules  for 
using  it  correctly,  does  not  consist  in  their  being  the  form  and  the  rules 
according  to  which  our  reasonings  are  necessarily,  or  even  usually, 
made ;  but  in  their  Aimishing  us  with  a  mode  in  which  those  reason-  J 
ings  may  always  be  repii^sented,  and  which  is  admirably  calcu- 
lated, if  they  are  inconclusive,  to  bring  their  inconclusiveness  to  light 
An  induction  from  particulars  to  generals,  followed  by  a  syllogistic 
process  from  those  generak  to  other  particulars,  is  a  form  in  which  we 
mav  always  state  our  reasonings  if  we  please.  It  is  not  a  form  in 
which  we  must  reason,  but  it  ia  a  form  in  which  we  may  reason,  and 
into  which  it  is  indispensable  to  throw  our  reasoning,  when  there  is 
any  doubt  of  its  validi^;  though  when  the  case  is  &miliar  and  little 
complicated,  and  there  is  no  suspicion  of  error,  we  may,  and  do,  reason 
at  once  from  the  known  particular  cases  to  unknown  ones. 

These  are  the  uses  of  the  syllogism,  as  a  mode  of  verifying  any 
given  argument.  Its  ulterior  uses,  as  respects  the  general  course  of 
our  intellectual  operations,  hardly  require  illustration,  being  in  fact  the 
acknowledged  uses  of  general  languaffe.  Thev  amount  substantially 
to  this,  that  the  induptions  may  be  made  once  for  aH :  a  single  careful 
interrog^on  of  experience  may  Buffice,  and  the  result  may  be  regis* 
temd  in  the  form  of  a  general  proposition,  which  is  committed  to 
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memory  oi  to  writing,  and -from  which  afterwards  we  have  only  to  syl- 
logize. The  particulars  of  our  experiments  may  then  be  dismissed 
from  the  memory,  in  which  it  would  be  impossible  to  retain  so  great 
a  multitude  of  details ;  while  the  knowledge  which  those  details  afforded 
for  future  use,  and  which  would  otherwise  be  lost  as  soon  as  the  obser- 
vations were  forgotten,  or  as  their  record  became  too  bulky  for  refer- 
ence, is  retained  in  a  commodious  and  immediately  available  shape  by 
means  of  general  language.  gr 

Aeainst  this  advantage  is  to  be  set  the  countervailing  inconvenience, 
that  mferences  originally  made  on  insufficient  evidence,  become  conse- 
crated, and,  as  it  were,  hardened  into  general  maxims ;  and  the  mind 
cleaves  to  them  from  habit,  after  it  has  outgrown  any  liability  to  be 
misled  by  similar  fallacious  appearances  if  they  were  now  for  the  first 
time  presented;  but  having  forgotten  the  particulars,  it  does  not  think 
of  revising  ijts  own  former  decision.  An  mevitable  drawback,  which, 
however  considerable  in  itself,  forms  evidently  but  a  trifling  deduction 
from  the  inmiense  advantages  of  general  language. 

The  use  of  the  syllogism  is  in  truth  no  other  than  the  use  of  general 
propositions  in  reasoning.  We  can  reason  without  them ;  in  simple 
and  obvious  cases  we  habitually  do  so;  minds  of  great  sagacity  can 
do  it  in  cases  not  simple  and  obvious,  provided  their  experience 
supplies  them  witl  instances  essentially  similar  to  every  combination 
of  circumstances  likely  to  arise.  But  other  men,  or  the  same  men 
when  without  the  same  preeminent  advantages  of  personal  experience, 
are  quite  helpless  without  the  aid  of  general  propositions,  wherever 
the  case  presents  the  smallest  complication ;  and  if  we  made  no  general 
propositions,  few  of  us  would  get  much  beyond  those  simple  infer- 
ences which  are  drawn  by  the  more  intelligent  of  the  brutes.  Though 
not  necessary  to  reasoning,  general  propositions  are  necessary  to  any 
considerable  progress  in  reasoning.  It  is,  therefore,  natural  and 
indispensable  to  separate  the  process  of  investigation  into  two  parts ; 
and  obtsLin  general  formulae  for  determining  what  inferences  may  be 
drawn,  before  the  occasion  arises  for  drawing  the  inferences.  The 
work  of  drawing  them  is  then  that  of  applying  the  formulae ;  and  the 
rules  of  the  syllogism  are  a  system  of  securities  for  the  correctness  .of 
the  application. 

§  6.  To  complete  the  senes  of  considerations  connected  vrith  tne 
pnUosophical  character  of  the  syllogism,  it  is  requisite  to  consider, 
since  the  syllogism  is  not  the  universal  type  of  the  reasoning  process, 
what  is  the  real  type.  .  This  resolves  itself  into  the  question,  what  is 
the  nature  of  the  minor  premiss,  and  in  what  manner  it  contributes  to 
establish  the  conclusion :  for  as  to  the  major,  we  now  fully  understand, 
that  the  place  which  it  nominally  occupies  in  our  reasonings,  properly* 
belongs  to  the  individual  fiusts  or  observations  of  which  zt  expresses 
the  general  result ;  the  major  itself  being  no  real  part  of  the  argument, 
but  an  intermediate  halting  place  for  the  mind,  interposed  by  an  artifice 
of.  language  between  the  real  premisses  and  die  conclusion,  by  way 
of  a  security,  which  it  is  in  a  most  material  degree,  for  the  correctneos 
of  the  process.  The  minor,  however,  being  an  indispensable  part  of 
the  syllogistic  expression  of  an  argument,  iirithout  doubt  either  is,  or 
corresponds  to,  an  equally  indispensable  part  of  th^  argument  itselfl 
and  we  have  only  to  inquire  what  part. 
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It  is  perhaps  worth  while  to  notice  here  a  speculation  of  one  of  ttie 
philosophers  to  whom  mental  science  is  most  indebted,  bat  who, 
though  a  very  penetrating,  Sv^as  a  yery  hasty  thinker,  and  whose  want 
of  due  circumspection  rendered  him  fully  as  remarkable  for  what  he 
did  not  see,  as  for  what  he  saw.  I  allude  to  Dr.  Thomas  Brown, 
whose  theory  of  ratiocination  is  peculiar.  He  saw  the  petitio  principii 
which  is  inherent  in  every  syllogism,  if  we  consider  the  major  to  be 
itself  the  evidence  by  which  die  conclusion  is  proved,  instead  of  being, 
what  in  &ct  it  is,  an  assertion  of  the  existence  of  evidence  sufficient 
to  prove  any  conclusion  of  a  given  description.  Seeing  this.  Dr. 
Brown  not  only  failed  to  see  the  immense  advantage,  in  point  of 
security  for  correctness,  which  is  gained  by  interposing  this  step 
between  the  real  evidence  and  the  conclusion;  but  he  thought  it 
incumbent  upon  him  to  strike  out  the  major  altogether  from  the  reason- 
ing process;  without  substituting  anything  else ;  and  maintained  that 
our  reasonings  consist  only  of  the  minor  premiss  and  the  conclusion, 
Socrates  is  a  man,  therefore  Socrates  is  mortal :  thus  actually  suppress- 
ing,, as  an  unnecessary  step  in  the  argument,  the  appeal  to  former 
experience.  The  absurdity  of  this  was  discruised  tcom.  him  by  the 
opLon  he  adopted,  that  reaLning  i.  merely  a^lyzine  our  own  general 
notions,  or  abstract  ideas ;  and  that  the  proposition,  Socrates  is  mortal, 
is  evolved  froih  the  proposition,  Socrates  is  a  man,  simply  by  recog- 
nizing the  notion  of  mortality,  as  already  contained  in  the  notion  we 
form  of  a  man. 

After  the  expkmations  so  fully  entered  into  on  the  subject  ot 
propositions,  much  further  discussion  cannot  be  necessary  to  make  the 
radical  error  of  this  view  of  ratiocination  apparent.  If  the  word  man 
connoted  mortality ;  if  the  meaning  of  *'  mortal"  were  involved  in  the 
meaning  of  "man;"  we  might,  undoubtedly,  evolve  the  conclusion 
from  the  minor  alone,  because  the  minor  would  have  distinctly  asserted 
iL  But  if,  as  is  in  fact  the  case,  the  word  man  does  not  connote  mortality, 
how  does  it  appear  that  in  the  mind  of  every  person  who  admits 
Socrates  to  be  a  man,  the  idea  of  man  must  include  the  idea  of  mor* 
tality  1  Dr.  Brown  could  not  help  seeing  this  difficulty,  and  in  order 
to  avoid  it,  was  led,  contrary  to  his  intention,  to  reestablish,  undex 
another  name,  that  step  in  the  argument  which  corresponds  to  the 
major,  by  affirming  the  necessity  ot  previously  perceiving  the  relation 
between  the  idea  of  man  and  the  idea  of  mortal.  If  the  reasoner  has 
not  previously  perceived  this  relation,  he  will  not,  says  Dr.  Brown, 
infer  because  Socrates  is  a  man,  that  Socrates  is  mortal.  But  even 
this  admission,  though  amounting  to  a  surrender  of  the  doctrine  that 
an  argument  consists  of  the  minor  and  the  conclusion  alone,  will  not 
save  Uie  remainder  of  Dr.  Brown's  theory.  The  failure  of  assent  to 
the  argument  does  not  take  place  merely  because  the  reasoner,  for 
want  of  due  analysis,  does  not  perceive  that  his  idea  of  man  includes 
the  idea  of  morti^ity ;  it  takes  place,  much  more  commonly,  because 
in  his  mind  that  relation  between  the  two  ideas  has  never  existed. 
And  in  truth  it  never  does  exist,  except  as  the  result  of  experience. 
Consenting,  for  the  sake  of  the  argument,  to  discuss  the  question  upon 
a  supposition  of  which  we  have  recognized  the  radical  mcorrectness, 
namely,  that  the  meaning  of  a  proposition  relates  to  the  ideas  of  the 
things  spoken  of,  snd  not  to  the  things  themselves ;  and  conceding  fpr 
a  moment,  the  existence  of  abstract  ideas,  I  must  yet  observe,  that  the 
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idea  of  man,  as  an  universal  idea,  the  oommon  property  of  all  rationflil 
creatureB, 'cannot  inyolve  anything  but  what  is  stnctly  implied  in  the* 
name.  If  any  one  includes  in  his  own  pfHvate  idea  of  man,  as  no 
doubt  is  almost  always  the  case,  some  other  attributes,  sudi  for 
instance  as  mortality,  he  does  so  only  as  the  consequence  of  experi* 
ence  after  having  satisfied  himself  that  all  men  possess  that  attribute : 
so  that  whatever  the  idea  contains,  in  any  person's  mind,  beyond  what 
is  included  in  the  conventional  signification  of  the  word,  has  been  added 
to  it  as  the  result  of  assent  to  a  proposition ;  while  Dr.  Brown's  theory 
requires  us  to  suppose,  on  the  contrary,  that  assent  to  &e  proposition 
is  produced  by  evolvipg,  through  an  aiudytic  process,  this  very  element 
out  of  the  idea.  This  theory,  therefore,  may  be  considered  as 
sufficiently  refuted^  and  the  minor  premiss  must  be  regarded  as  totally 
insufficient  to  prove  the  conclusion,  except  with  the  assistance  of  the 
major,  or  of  that  which  the  major  represents,  namely,  the  various, 
singular  propositions  expressive  of  the  series  of  observations,  of  which 
the  generalisation  callea  the  major  premiss  is  the  result. 

In  the  argument,  then,  which  proves  that  8ocrates  is  mortal,  jone 
indispensable  part  of  the  premisses  wOl  be  as* follows:  *'My  fiither^- 
and  my  Other's  fitther,  A,  B,  C,  and  an  indefinite  number  of  other 
persons,  were  mortal  ;*'  which  is  only  an  expression  in  different  virords 
of  the  observed  &ct  that  they  have  died.  This  is  the  major  jpremiss; 
divested  of  the  petUio  principn,  and  cut  dovm  to  as  much- as  is  leally 
known  by  direct  evidence. 

In  order  to  connect  this  proposition  with  the  conclusion,*  Socrates  is 
mortal^  the  additional  link  necessaiy  ia  such  a  proposition  as  the  fi3l^ 
lowing :  "  Socrates  resembles  my  father,  and  my  lather's  &ther,  and 
the  oi£er  individuals  specified."  This  proposition  we  assert  when  we 
say  that  Socrates  is  a  man.  By  saying  so  we  likewise  assert  in  what 
respect  he  resembles- them,  namely>in  the  attributes  connoted  by  the 
word  man.  And  firom  this  we  conclude  that  he 'further  resembles 
them  in  the  attribute  mortality. 

§  7.  We  have  thus  obtained  what  we  were  seeking,  an  universal 

rof  the  reasoning  process.  We  find  it  resolvable  in  all  cases  into 
following  elements :  Certain  individuals  liave  a  given  attribute ; 
an  individual  or  individuals  resemble  the  former  an  certain  other  attri« 
butes ;  therefore  they  resemble  them  also  in  the  given  attribute.  Thia 
type  of  ratiocinadoB  does  not  claim,  like  the  syUogism,  to  be  <;onclu» 
sive  firom  the  mere  form  of  the  expression;  nor  can  it  possibly  be  so. 
That  one  proposition  does  or  does  not  assert  the  very  met  whidi  was 
alreadv  asserted  in  another,  may  appear  from  the  form  of  the  expres- 
sion, that  is,  firom  a  comparison  of  the  language ;  but  when  the  two 
propositions  assert  fiicts  which  are  bondjide  dirozent,  whether  the  one 
fact  proves  the  other  or  not  can  nev«r  appear  fi:x>m  the  language,  but 
must  depend  upon  other  connderations.  •  whether,  from  the  attributes 
in  which  Socrates  resembles  those  men  who  have  heretofore  died,  it 
is  allowable  to  infer  that  he  resembles  them  a]s6  in  being  mortal,  is  a 
question  of  Induction ;  and  is  to  be  decided  W  the  principles  or  canons 
which  we  shall  hereafter  recognise  as  tests  of  the  correct  performance 
of  that  great  mental  operation. 

Meanwhile,  however,  it  is  certain,  as  befi^re  remarked^  that  if  this 
inference  can  be  drawn  as  to  Socrates,  it  can  be  drawn  as  to  all  others 
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mio  reflembie  die  observed  individuals  in  the  same  attributes  in  which 
be  resembles  them ;-  that  is  (to  express  the  thibg  concisely),  of  all  men* 
I^  therefore,  the  ai^^ument  be  conclusive  in  t^e  case  of  Socrates,  we 
are  at  liberty,  once  for  all,  to  deat  the  possession  of  .the  attributes  of 
man  as  a  mark,  or  satisfieKstory  evidence,  of -the  attribute  of  mortality. 
This  we  do  by  laying  dovm  the  universal  proposition>  All  man  are 
mortal^  and  interpreting' this,  as  occasion  arises,  in  its  application  to 
Socrates  and  others.  By  this  means  we  estabUsh  a  very  convenient 
division  of  the  entire  logical  operation  into  two  stepss  first,  that  ol 
ascertaining  what  attributes  are  marks  of  mortality ;  and,  secondly, 
whether  any  given  individuals  possess  those  marksi  And  it  wiU  gener- 
ally be  advisable,  in  our  speculations  on  the  reasoning  process,  to 
consider  this  double  operation  as  in  &ct  taking  place,  and  all  reason* 
*  ing  as  carried  on  in  the  form  into  which  it  must  necessarily  be  thrown 
to  enable  us  to  apply  to  it  any  test  of  its  correct  performanceu 

Although,  therefore,  all  processes  of  thought  in  which  the  ultimate 
premisses  are  particulars,  whether  we  conclude  from  particulars  *to  a 
general  formma,  or  from  pardoulars  to  other  particulars  aceosding  to 
that  formula,  are  equally  Induction;  we  shall  yet,  conformably  to 
usage,  consider  the  name  Induction  as  more  peculiarly  belonging  to 
the  process  of  establishing  the  general  proposition ;  and  the  remaining 
operation,  which  is  substantially  that  of  interpreting  the  general  pro- 
position,^ we  shsjl  call  by  its  usual  name,  Deduction,  ^d  we  ^all 
consider  every  process  by  which  anything  is  inferred  respecting  an 
unobserved  case,  as  consisting  of  an  Induction  followed  by  a  Deduc- 
tion;  because,  although  the  process  needs  not  necessarily  be  caxxied 
on  in  this- form,  it  is  always  susceptible  of  the  form,  and  must  be 
thrown  into  it  when  assurance  of  scientific  accuracy  is  needed  and 
desired. 


CHAPTER  IV. 

4 

OF  TRAINS  OF  REASON! NO,  ATSOk  WSDCCnYE  SCtWCWB. 

§  1.  Ik  our  analysis  of  the  syllogism  it  appeared  that  the  minor  prem- 
iss always  affirms  a  resemblance  between  a  new  case,  and  some  cases 
previously  known ;  while  the  major  premiss-  asserts  something  which^ 
navin'g  been  found  true  of  those  known  cases,  we  consider  ourselves 
warranted  in  holding  true  of  any  other  case  resembling  the  former  in 
certain  given  particmars. 

If  all  ratiocmations'resembled,  as  to  the  minor  premiss,  the  examples 
which  we  exclusively  employed  in  the  preceding  chapter;  if  the  re- 
semblance, which  that  premiss  asserts,  were  obvious  to  the  senses,  as  in 
the  proposition,  **  Socrates  is  a  man,"  or  were  at  once  ascertainable  by 
direct  observation ;  there  would  be  no  necessity  for  trains  of  reasoning; 
and  Deductive  or  Ratiooinative  Sciences  would  not  exist.  Trains  of 
reasoning  exist  only  for  the  sake  of  extending  an  induction,  founded  as 
all  inductions  must  be  upon  observed  cases,  to  other  cases  in  winch  we 
not  only  cannot  directly  observe  what  is  to  be  proved,  but  cannot  di- 
rectly observe  oven  the  mark  which  is  to  prove  it. 
S 
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•  §  2.  Suppose  the  syllogism  to  be,  All  cows  ruminate^  the  animal  whick 
is  before  me  is  a  cow,  therefore  it  ruminates.  The  minor,  if  true  at  all, 
is  obviously  so :  the  only  premiss  the  establishment  of  which  requires 
any  anterior  process  of  inquiry,  is  the  maior ;  and  provided  the  induc- 
tion of  which  that  premiss  is  the  expression  was  correctly  performed, 
the  conclusion  respecting  the  animal  now  present  will  be  instantly 
drawn ;  because  as  soon  as  she  is  compared  with  the  formula,  she  will 
be  identified  as  being  included  in  it.  JBut  suppose  the  syllogism  to  be 
the  following: — ^AU  arsenic  is  poisonous,  the  substance  which  is  before 
me  is  arsenic,  therefore  it  is  poisonous.  The  truth  of  the  minor  may  not 
here  be  oovious  at  first  sight ;  it  may  not  be  intuitively  evident,  but  may 
itself  be  known  only  by  inference.  It  may  be  the  conclusion  of  another 
argument,  which,  thrown  into  the  syllogistic  form,  would  stand  thus: — 
Whatever  forms  a  compound  with  hydrogen,  which  yields  a  black  pre- 
cipitate with  nitrate  of  silver,  is  arsenic ;  the  substance  before  me  con- 
forms to  this  condition ;  therefore  it  is  arsenic.  To  establish,  therefore, 
the  ultimate  conclusion.  The  substance  before  me  is  poisonous,  requires 
a  process  which,  in  order  to  be  syllogistically  expressed,  stands  in  need 
of  two  syllogisms :  and  we  have  a  Train  of  Reasoning. 

When,  however,  we  thus  add  syllogism  to  svUogism,  we  are  really 
adding  induction  to  induction.  Two  separate  mductions  must  have  ta- 
ken place  to'render  this  chain  of  inference  possible ;  inductions  founded, 
probably,  on  different  sets  of  individual  instances,  but  which  converge  in 
their  results,  so  that  the  instance  which  is  the  subject  of  inquiry  comes 
within  the  range  of  them  both.  The  record  of  these  inductions  is  con- 
tained in  the  majors  of  the  two  syllogisms.  First,  we,  or  others  before 
us,  have  examined  various  objects  which  yielded  under  the  given  cir- 
cumstances the  given  precipitate,  and  found  that  they  possessed  the 
properties  connoted  by  the  word  arsenic ;  they  were  metallic,  volatile, 
their  vapor  had  a  smeU  of  earlic,  and  so  forth.  Next,  we,  or  others  be- 
fore us,  nave  examined  vanous  specimens  which  possessed  this  metallic 
and  volatile  character,  whose  vapor  had  this  smell,  &c.,  and  have  inva- 
riably found  that  they  were  poisonous.  The  first  observation  we  judge 
that  we  may  extend  to  all  substances  whatever  which  yield  the  precipi- 
tate :  the  second,  to  all  metallic  and  volatile  substances  resembling 
those  we  examined ;  and  consequently,  not  to  those  only  which  ai'e 
seen  to  be  such,  but  to  those  which  are  concluded  to  be  such  by  the 
prior  induction.  The  substance  before  us  is  only  seen  to  come  within 
one  of  these  inductions ;  but  by  means  of  this  one,  it  is  brought  within 
the  other.  We  are  still,  as  before,  concluding  from  particulars  to  par- 
ticulars ;  but  we  are  now  concluding  from  particidars  observed,  to  other 
particulars  which  are  not,  as  in  the  simple  case,  seeA  to  resemble  them 
m  the  material  points,  but  inferred  to  do  so,  because  resembling  them 
in  something  else,  which  we  have  been  led  by  quite  a  different  set  of 
instances  to  consider  as  a  mark  of  the  former  resemblance. 

This  first  example  of  a  train  of  reasoning  is  still  extremeljr  simple, 
the  series  consisting  of  only  two  syllogisms.  The  following  is  some- 
what more  complicated : — No  government;  which  earnestly  seeks  the 
good  of  its  subjects,  is  liable  to  revolution ;  the  Prussian  government 
earnestly  seeks  the  good  of  its  subjects,  therefore  it  is  not  in  danger 
of  revolution.  The  major  premiss  m  this  argument  we  shall  suppose 
not  to  be  derived  from  considerations  d  priori,  but  to  be  a  generaliza- 
tion frosm  history,  which,  whether  correct  or  erroneous,  must  have 
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been  founded  upon  obseiTation  of  govemmentB  concerning  wboy 
desire  of  the  good  of  their  subjects  there  was  no  doubt.  It  has  been 
found,  or  thought  to  be  found,  that  these  were  not  liable  to  revolution, 
and  it  has  been  deemed  that  those  instances  warranted  an  extension 
of  the  same  predicate  to  any  and  every  government  which  resembles 
them  in  the  attribute  of  desiring  earnestly  the  good  of  its  subjects. 
But  do€»  the  Prussian  government  thus  resemble  them  I  This  may  be 
debated  pro  and  con  by  many  arguments,  and  must,  in  any  case,  be 
proved  by  another  induction;  for  we  cannot  directly  ^observe  the  sen- 
timents and  desires  of  the  persons  who  conduct  the  government  of 
that  country.  To  prove  the  minor,  therefore,  we  require  an  argument 
in  this  form : .  Every  government  which  acts  in  a  certain  manner,  de- 
sires the  good  of  its  subjects ;  the  Prussian  government  acts  in  that 
particular  manner,  therefore  it  desires  the  good  of  its  subjects.  But 
IS  it  true  that  the  Prussian  government  acts  m  the  manner  supposed  X 
This  minor  also  may  require  proof;  still  another  induction,  as  thus : — 
What  is  .asserted  by  many  disinterested  witnesses,  must  be  believed 
to  be  true ;  that  the  Prussian  government  acts  in  this  manner,  is  as- 
serted by  many  disinterested  witnesses,  therefore  it  must  be  believed 
to  be  true.  The  argument  hence  consists  of  three  steps.  Having  the 
evidence  of  our  senses  that  the  case  of  the  Prussian  government  re- 
sembles a  number  of  former  cases,  in  the  circumstance-  of  having 
something  asserted  respecting  it  by  many  disinterested  witnesses,  we 
infer,  first,  that  as  in  those  former  instances,  so  in  this  instance  the  asser- 
tion is  true.  Secondly,  what  was  asserted  of  the  Prussian  government 
being  that  it  acts  in  a  particular  manner,  and  other  governments  oi 
persons  having  been  observed  to  act  in  the  same  manner,  the  Prussian 
government  is  brought  into  known  resemblance  with  those  other  gov- 
ernments or  persons ;  and  since  they  were  known  to  desire  the  good 
of  the  people,  we  thereupon,  by  a  second  induction,  infer  that  the 
Prussian  government  desires  the  good  of  the  people.  ,  This  brings  that 
government  into  known  resemblance  with  the  other  governments  which 
were  observed  to  escape  revolution,  and  thence,  by  a  third  induction, 
we  predict  that  the  Prussian  government  will  in  like  manner  escape. 
And  thus  we  are  enabled  to  reason  from  the  well-intentioned  govern- 
ments which  we  historically  know  as  having  escaped  revolution,  to 
other  governments  which,  when  we  made  the  induction,  we  may  have 
known  nothing  about :  yet  if  the  induction  was  good,  and  therefore 
applicable  to  cJl  governments  of  which  we  know  the  intentions  but  do 
not  know  the  £>rtunes,  it  must  be  no  less  applicable  to  those  whose 
intentions  we  do  not  know,  but  can  only  infer,  provided  this  inference 
also  rests  upon  a  good  induction.  We  are  still  reasoning  from  particu- 
lars to  particulai's,  but  we  now  reason  to  the  new  instance  from  three 
distinct  sets  of  former  instances:  to  one  only  of  those  sets  of  instances 
do  we  directly  perceive  the  new  one  to  be  similar ;  but  from  that  sim- 
ilarity we  inductively  infer  that  it  has  the  attribute  by  which  it  is  as- 
similated to  the  next  set,  and  brought  within  the  correspondincr  induc- 
tion; when  by  a  repetition  of  the  same  operation  we  infer  it  to  be 
similar  to  the  third  set,  and  hence  a  third  induction  conducts  us  to  the 
ultimate  conclusion. 

§  3.  Notwithstanding  the  superior  complication  of  these  examples, 
rompaxed  with  those  by  which  in  the  preceding  chapter  we  illustrated 
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die  general  theory  of  reafloning,  every  doctrine  which  we  then  laici 
down  holds  equally  true  in  these  more  intricate  cases.  The  succes- 
sire  general^propositions  are  not  stepis  in  the  reasoning,  are  not  inter 
mediate  links  in  me  chain  of  inference,  between  the jpaFticulars  observod, 
and  tliose  to  which  we  apply  the  observation.  If  we  had  sufficiently 
(iapacious  memories,  and  a  sufficient  power  of  maintaining  order  among 
a  huge  mass  of  details,  the  reasoning  could  eo  on  without  any  general 
propositions;  they  are  mere  fommlas  for  inferring  particnlaxa  from 
particulars.  The  principle  of  general  reasoning  is  (as  before  explained), 
that  if  from  observation  of  certain  known  particulars,  what  was  seen  to 
be  true  of  them  can  be  inferred  to  be  true  of  any  others,  it  may  be  in- 
ferred of  all  others  wtich  are  of  a  certain  description.  And  in  order 
that  We  may  never  fail  to  draw  this  conclusion  in  a  new  case  when  it 
can  be  drawn  correctly,  tfhd  may  avoid  drawing  it  when  it  cannot,  we 
determilie  once  for  all  what  are  the  distinguishing  marks  by  which 
such  cases  may  be  recognized.  The  subsequent  process  is  merely 
that  of  identifying  an  object,  and  ascertaining  it  to  have  those  marks; 
whether  we  identify  it  by  the  very  marks  themselves,  or  by  others 
which  we  have  ascertained  (through  another  and  a  similar  process)  to 
be  marks  of  those  marks.  The  real  inference  is  always  from  particu- 
lars tb  particulars,  from  the  observed  instances  to  an  unobserved  one ; 
but  in  drawing  this  inference,  we  conform  to  a  formula  which  we  have 
adopted  for  our  guidance  in  such  operations,  and  which  is  a  record  of 
the  criteria  by  which-  vee  thought  we  had  ascertained  that  we  might 
distinguish  when  the  inference  could  and  when  it  could  not  be  drawn. 
The  real  prendsses  are  the  individual  observations,  even  though  they 
may  haVe  been  forgotten,  or  being  the  observations  of  others  and  not 
of  ourselves,  Ttkny,  to  us,  never  have  been  known:  but  we  have 
before  us  proof  diat  we  or  others  once  thought  them  sufficient  for  an 
induction,  and  we  have  marks  to  show  whether  any  new  case  is 
One  of  those  to  which,  if  then  known,  the  induction  would  have  been 
deemed  to  extend.  These  marks  we  either  recognize  at  once,  or  by 
the  aid  of  other  marks,  which  by  another  previous  inducticm  we  col- 
lected to  be  marks  ofthem.  Even  these  marks  of  marks  may  only  be 
i^ecognized  through  a  third  set  of  marks ;  and  we  may  have  a  train  of 
reasoning,  of  any  length,  to  bring  a  new  case  within  the  scope  of  an 
induction  grounded  on  particulars  its  similarity  to  which  is  only  ascer- 
tained in  this  indirect  manner. 

Thus,  in  the  ar^ment  concerning  the  Prussian  government,  the 
ultimate  inductive  inference  was,  that.it  was  not  liable  to  revolution: 
this  inference  was  drawn  according  to  a  formula  in  which  desire  of  the 
public  good  was  set  down  as  a  mark  of  not  being  liable  to  revolution ; 
a  mark  of  this  mark  was,  acting  in  a  particular  manner ;  and  a  mark  a£ 
acting  in  that  manner,  was,  being  asserted  to  do  so  by  many  disinter- 
ested witnesses :  this  mark,  the  Prussian  government  was  recognized 
by  the  senses  as  possessing.  Hence  that  government  fell  within  the 
last  induction,  ana  by  it  was  brought  within  alt  the  others.  The  per- 
ceived resemblance  of  the  case  to  one  set  ^f  observed  particular  oases, 
brought  it  into  known  resemblance  with  another  set,  and  that  vrith  a 
third. 

In  the  more  complex  branches  of  knowledge,  the  deductions  seldom 
consist,  as  in  the  examples  hitherto  exhibited,  of  a  ^ngle  chain,  a  a 
mark  of  d.  h  oic^c  ofd,  therefore  a  a  mark  of  d.     They  consist  (to 
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eany  on  the  same  metaphor)  of  seTeral  cbains  imited  at  the  extremitj^ 
as  thus :  a  a  mark  o£  d,b  oie,  c  of/*,  def  of  n,  therefore  ai c  a  jnaik 
of  ^  Suppose,  for  example,  the  foUowing  combiaatioii  of  cuxum- 
stances:  1st,  raja*  of  light  impinging  on  a  reflecting  surface;  2d,  that 
surface  paiabolic;  3d,  those  rays. parallel  to  each  other  and  to  the 
axis  of  ue  surface.  It.  is  to  be  proved  that  the  ooncouise  of  these 
Area  circumstanc'ea  itf  a  mark  that  the  reflected  rays  will  pass  through 
the  focus  of  the  parabolic  surface*  Now  each  of  the  three  circum* 
stances  is  singly  a  mark  of  something  material  to  the  case.  Rays  of 
light  in^ineing  on  a  reflecting  surface,  are  a  mark  that  those  rays  will 
be  reflected  at  an  angle  equal  to  the  angle  of  incidence.  The  para* 
boHc  form  of  the  surface  is  a  mark  that,  £x>m  any  point  of  it,  a  line 
drawn  to  the  focus  and  a  line  parallel  to  the  axis  will  make  equal  an- 
gles with  the  surface.  And  finally,  the  parallelism  of  the  rays  to  the 
axis  is  a  mark  that  their  angle  of  incidence  coincideawith  one  of  these 
eqaal«ngles.  The  three  marks,  taken  together  are  therefore  a  mark 
of  all  these  three  things  united.  But  the  three  united  are  eyidently  a 
mark  that  the  angle  <^  reflection  must  coincide  with  the  other  of  the 
two  equal  angles,  that  formed  by  a  line  di'awn  to  the  focus ;  and  this 
again,  by  the  fundamental  axiom  concerning  straight  lines,  is  a  mark 
that  the  reflected  rays  pass  through  the  focui^.  Most  chains  of  physical 
deduction,  are  of  this  more  complicated  type ;  and  even  in  mathematics 
such  are  abimdant,  as  in  all  propositions  where  the  hypothesis  includes 
numerous  conditions :  "  ^  a  circle  be  taken,  and  f/^within  that  circle 
a  point  be  taken,  not  the  centre,  and  |/*  straight  lines  be  drawn  from 
that  point  to  the  circumference,  then,''  Sec. 

§  4.  The  considerations  now  stated  remove  a  serious  difficulty  from 
the  view  we  have  taken  of  reasoning ;  which  view  might  Otherwise 
have  seemed  not  easily  reconcilable  wkh  the  fact  that  there  are  De- 
ductive or  Ratiocinative  Sciences.  It  might  seem  to  follow,  if  all  rea- 
soning be  induction,  that  the  difficulties  of  philosophical  investigation 
must  lie  in  the  inductions  exclusively,  and  that  when  these  were  easy, 
and  susceptible  of  no  doubt  or  hesitation,  there  could  be  no  science,  or, 
at  lecuBt,  no  difficulties  in  science.  The  existence,  for  example,  of  an 
extensive  Science  of  Mathematics,  requiring  the  highest  scientific  ge- 
nius in  those  who  contributed  to  its  creation,  and  calling  for  a  most 
continued  and  vigorous  exertion  of  intellect  in  order  to  appropriate  it 
when  created,  may  seem  hard  to  be  accounted  for  on  the  foregoing 
theory.  But  the  consideration^  more  recently  adduced  remove  the 
mystery,  by  showing,  that  even  when  the  inductions  themselves  are 
obvious,  there  may  be  much  difficultv  in  finding  whether  the  partic- 
ular case  which  is  the  subject  of  inquuy  comes  vnthin  them ;  and  am- 
ple room  for  scientific  ingenuity  in  so  combining  various  inductions, 
as,  by  means  of  one  within  which  the  case  evidently  falls,  to  bring  it 
within  others  in  which  it  cannot  be  directly  seen  to  be  included. 

When  the  more  obvious  of  the  inductions  which  -can  be  made  in 
any  science  from  direct  obiervations,  have  been  made,  and  general 
formulas  have  been  firamed,  determining  the  limits  within  which 
diese  inductions  are  applicable ;  as  often  as  a  new  case  can  be  at 
once  seen  to  come  within  one  of  the  formulas,  the  induction  is  ap- 
plied to  the  new  case,  and  the  business  is  ended.  But  new  cases 
are  continually  arising,  which  do  not  obviously  come  within  any 
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formula  whereby  the  questions  we  want  solved  in  respect  of  them 
could  be  answered.  Let  us  take  an  instance  from  geometry ;  and 
as  it  is  taken  only  for  illustration,  let  the  reader  concede  to  us  for 
the  present,  what  we  shall  endeavor  to  prove  in  the  next  chapter; 
that  the  fu^t  principles  of  geometry  are  results  of  induction.  Oui 
example  shall  be  the  fifth  proposition  of  the  first  book  of  Euclid. 
The  mquiry  is,  Are  the  angles  .at  the  base  df  an*  isosceles  triangle 
equal  or  unequal  1  The  first  thing  to  be  considered  is,  what  induc- 
tions we  have,  from  which  we  can  infer  equality  or  inequality.  For 
inferring  equality  we  have  the  following  formulae : — Things  which 
being  applied  to  each  other  coincide,  are  equals.  Things  which  are 
equal  to  the  same  thing  are  equals.  A  whole  and  the  sum  of  its 
parts  are  equals.  The  sums  of  equal  things  are  equals.  The.  dif- 
ferences of  equal  things  are  equals.  There  are  no  other  formulae  to 
prove  equality.  For  mferring  inequality  we  have  the  following:^ — 
A  whole  and  its  parts  are  unequals.  The  sums  of  equal  things  and 
unequal  things  are  unequals.  The  differences  of  equal  things  and 
unequal  things  are  unequals.  In  all,  eight  forpiulse.  The  angles  at 
the  base  of  an  isosceles  triangle  do  not  obviously  come  within  any  of 
these.  The  formulae  specify  certain  marks  of  equality  and  of  in- 
equality, but  the  angles 'cannot  be  perceived  intuitively  to  have  any 
of  those  marks.  We  can,  however,  examine  whether  they  have 
properties  which,  in  any  other  formulae,  are  set  down  as  marks  of 
^  those  marks.    On  examination  it  appears  that  they  have;   and  we 

ultimately  succeed  in  bringing  them  within  this  formula,  **The 
differences  of  equal  things  are  equal."  Whence  comes  the  difficulty 
in  recognizing  these  angles  as  the  differences  of  equal  things?  Be- 
cause each  of  them  is  tae  difference  not  of  one  pair  only,  but  of  in- 
numerable pairs  of  angles;  and  out  of  these  we  had  to  imagine  and 
select  two,  which  could  either  be  intuitively  perceived  to  be  equals, 
f  or  possessed  some  of  the  marks  of  equality  set  down  in  the  various 

>  formulae.    By  an  exercise  of  ingenuity,  which,  on  the  part  of  the  first 

inventor,  deserves  to  be  regarded  as  considerable,  two  pairs  of  angles 
were  hit  upon,  which  united  these  requisites.  First,  it  could  be  per 
ceived  intuitively  that  their  differences  were  the  angles  at  the  base; 
and,  secondly,  they  possessed  one  of  the  marks  of  equality,  namely, 
coincidence  when  applied  to  one  another.  This  comcidence,  how- 
ever, was  not  perceived  intuitively,  but  inferred,  in  conformity  to 
another  formula. 

To  make  all  clear,  we  subjoin  an  analysis  of  the  demonstration 
Euclid,  it  will  be  remembered,  demon-  ^ 

strates  his  fifth  proposition  by  means  of 
the  fourth.  This  it  is  not  allowable  for  us 
to  do,  because  we  are  undertaking  to  trace 
deductive  truths  not  to  prior  deductions, 
but  to  their  original  inductive  foundation. 
We  m&st  therefore  use  the  premisses  of 
the  fourth  proposition  instead  of  its  con- 
clusion, and  prove  the  fifth  direcdy  from 
first  principles.  To  do  so  requires  six  for<- 
mulais.  (We  must  begin,  as  in  'Euclid,  if 
by  prolonging  the  equal  sides  AB,  AC,  to  equal  distances,  and  join- 
ing the  extremities  B  E,  D  C) 
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First  Formula.  J^csutm  of  equals  are  equal. 

AD  and  A£  are  siuns  of  equals  by  the  supposition^  Having  that 
mark  oF  equality,  they  are  concluded  by  this  formula  to  be  equal. 

Sbgond  Formula.  Equal  straight  lines  being  applied  to  one  another 

coincide, 

AC,  AB,  are  within  this  formula  by  supposition;  AD,  AE,  have 
been  brought  within  it  by  the  preceding  step.  Bpth  these  pairs  oi 
straight  lines  Have  the  property  of  equality ;  which,  according  to  the 
second  formula,  is  a  mark  that,  if  applied  to  each  other,  they  will  coin- 
cide. Coinciding  altogether  means  coinciding  in  every  part,  and  oi 
course  at  their  extremities,  D  E  and  B  C. 

Third  Forbiula.  Straight  lines,  having  their  extremities  coincident^ 

coincide, 

• 

BE  and  D C  have  been  brought  within  this  foimula  by  the  preceding 
induction;  they  will  therefore  coincide. 

Fourth  Formula.  Angles,  having  their  sides  coincident,  coincide. 

The  two  previous  inductions  having  shown  that  BE  and  DC  coin- 
cide, and  that  AD,  AE,  coincide,  the  angles  ABE  and  ACD  are 
thereby  brought  within  the  fourth  formula,  and  accordingly  coincide.^ 

Fifth  Forbiula.  Things  which  coincide  are  equal. 

The  angles  ABE  and  ACD  are  brought  within  this  formula  by  the 
induction  immediately  preceding.  This  train  of  reasoning  being  also 
applicable,  mutatis  mutandis,  to  the  angles  E  B  C,  D  C  B,  these  also  are 
brought  within  the  fifth  formula.     And,  finally, 

Sixth  Formula.  The  differences  of  equals  are  equalf 

The  angle  ABC  being  the  difference  of  ABE,  C  BE,  and  the  angle 
ACB  being  the  difference  of  ACD,  DCB ;  which  have  been  proved 
to  be  equals;  ABC  and  ACB  are  brought  within  the  last  formula  by 
the  whole  of  the  previous  process. 

The  difficulty  here  encountered  is  chiefly  that  of  figuring  to  ourselves 
the  two  angles  at  the  base  of  the  triangle  ABC,  as  remainders  made 
by  cutting  one  pair  of  angles  out  of  another,  while  each  pair  shall  be 
corresponding  angles  of  triangles  which  have  two  sides  and  the  inter- 
vening angle  equal.  It  is  by  this  happy  contrivance  that  so  many  dif- 
ferent inductions  are  brought  to  bear  upon  the  same  particular  case. 
And  this  not  being  at  all  an  obvious  idea,  it  may  be  seen  from  an 
example  so  near  the  threshold  of  mathematics,  how  much  scope  there 
may  well  be  for  scientific  dexterity  in  the  higher  branches  of  that  and 
other  sciences,  in  order  so  to  combine  a  few  simple  inductions,  as  to 
bring  within  each  of  them  innumerable  cases  which  are  not  obviously 
included  in  it ;  and  how  long,  and  numerous,  and  complicated,  may  be 
the  processes  necessary  for  bringing  the  inductions  together,  even||hen 
each  induction  may  itself  be  very  easy  and  simple.  All  the  indu^ions 
involved  in  all  geometry  are  comprised  in  tiiose  simple  ones,  the  for- 
mula of  which  are  the  Axioms,  and  a  few  of  the  so-called  Definitions. 
The  remainder  of  the  science  is  made  up  of  the  processes  employed 
for  bringing  unforeseen  cases  within  these  mductions ;  or  (in  syllogistic 
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language)  far  proving  the  minors  necessary  to  complete  the  syllogisms; 
the  majors  being  the  definitions  and  axioms.  In  those  definitions  and 
axioms  are  laid  down  the  whole  of  the  marks,  by  an  artfiil  combina- 
tion of  which  men  have  been  able  to  discover  and  prove  all  that  is 
proved  in  geometry.  The  marks  being  so  few,  and  the  inductions 
which  furnish  them  being  so  obvious  and  familiar ;  the  connecting  of 
several  of  them  together,  which  constitutes  Deductions,  or  Trains  of 
Reasoning,  forms  the  whole  difiiculty  of  the  science,  and,  vidth  a  trifling 
exception,  its  whoU  bulk ;  and  hence  Geometry  is  a  Deductive  Science. 

§  5.  It  will  be  seen  hereafter  that  there  are  weighty  scientific 
reasons  for  giving  to  every  science  as  much  of  the  character  of  a  De« 
ductive  Science  as  possible ;  for  endeavoring  to  construct  the  science 
from  the  fewest  and  the  simplest  possible  inductions,  and  to  make 
these,  by  any  combinations  however  complicated,  sufiice  for  proving 
even  such  truths,  relating  to  complex  cases,  as  could  be  proved,  if  we 
chose,  by  inductions  from  specific  experience.  Every  branch  of  nat 
ural  philosophy  was  originally  experimental;'  each  generalization 
rested  upon  a  special  induction,  and  was  derived  from  its  own  distinct 
set  of  observations  and  experiments.  From  being  sciences  of  pure 
experiment,  as  the  phrase  is,  or,  to  speak  more  correctly,  sciences  in 
which  the  reasonings  consist  of  no  more  than  one  step,  and  are  ex- 
pressed by  single  syllogisms,  all  these  sciences  have  become  to  some 
extent  and  some  of  them  in  nearly  the  whole  of  their  extent,  sciences 
of  pure  reasoning ;  whereby  multitudes  of  truths,  already  known  by 
induction  from  as  many  different  sets  of  experiments,  have  come  to  be 
exhibited  as  deductions  or  corollaries  frt)m  inductive  propositions  of  a 
simpler  and  more  tmiversal  character.  Thus  mechanics,  hydrostatics, 
optics,  acoustics,  and  thermology,  have  successively  been  rendered 
mathematical;  and  astronomy  was  brought  by  Newton  within  the 
laws  of  general  mechanics.  Why  it  is  that  the  substitution  of  this  cir- 
cuitous mode  of  proceeding  for  a  process  apparently  much  easier  and 
more  natural,  is  held,  and  justly,  to  be  the  greatest  triumjph  of  the  in- 
vestigation of  nature,  we  are  not,' in  this  stage  of  our  inquiry,  prepared 
to  examine.     But  it  is  necessary  to  remark,  that  although,  by  this 

Progressive  transformation,  all  sciences  tend  to  become  more  and  more 
)eductiye,  they  are  not  therefore  the  less  Inductive ;  every  step  in  the 
Deduction  is  still  an  Induction.     The  opposition  is  not  between  the 
J-  terms  Deductive  and  Inductive,  but  between  Deductive  and  Experi- 

mental. A  science  is  Experimental,  in  proportion  as  every  new  case, 
which  presents  any  peculiar  features,  stands  in  need  of  a  new  set  of 
observations  and  experiments,  a  fresh  induction.  It  is  Deductive,  in 
proportion  as  it  can  draw  conclusions,  respecting  cases  of  a  new  kind, 
by  processes  which  bring  those  cases  under  old  inductions ;  by  ascer- 
taining that  cases  which  cannot  be  observed  to  have  the  requisite 
marks,  have,  however,  marks  of  those  marks. 

We  can  now,  therefore,  perceive  what  is  the  generic  distinction  be- 
twegj^  sciences  which  can  be  made  Deductive,  and  those  which  must 
as  yet  remain  ExperimentaL  The  difference  consists  in  our  having 
been  able,  or  not  yet  aBle,  to  discover  marks  of  marks.  If  by  our 
various  inductions  we  have  been  able  to  proceed  no  further  than  to 
such  propositions  as  these,  a  a  mark  of  b,  or  a  and  h  marks  of  one 
another,  c  a  mark  of  d,  or  c  and  d  marks  of  one  another,  without  any- 
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thmg  u*  conneot  a  cr  h  with  e  or  J :  we  hare  a  Bcience  of  detached 
and  mutally  independent  generalicationB,  sach  as  these,  that  acids 
ledden  vegetable  blues,  and  that  alkalis  color  them  green;  from 
neither  of  which  propositions  could  we,  directly  or  inmrectly,  infer 
the  other :  sad  i  science,  so  far  as  it  is  composed  of  such  propositions, 
18  purely  experimental.  Chemistry,  in  the  present  state  of  our  knowl- 
edge, has  not  yet  thrown  off  this  character.  There  are  other  sciences, 
however,  of  which  the  propositions  are  of  this  kind :  a  a  mark  of  3,  &  a 
mark  of  c,  c  o£"d,  d  of  «,  ice.  In  these  sciences  we  can  mount  the 
ladder  &<Hn  a  toje  by  a  process  of  ratiocination;  we  can  conclude 
diat « is  a  mark  of  e,  and  that  eveiy  object  which  has  the  mark  a  has 
the  prc^erty  e,  although,  perhaps,  we  never  were  able  to  observe  a 
and  e  together,  and  although  even  d,  our  only  direct  mark  of  e,  may 
be  not  perceptible  in  those  objects,  but  only  inferrible.  Or  varying 
the  first  metaphor,  we  may  be  said  to  get  from  a  toe  underground :  the 
marks  b,  d,  d,  which  indicate  the  route,  must  aU  be  possessed  somewhere 
by  the  objects  concerning  which  we  are  inquiring ;  but  they  are  below 
the  surface :  a  is  the  only  mark  that  is  visible,  and  by  it  we  are  able 
to  trace  in  succession  all  the  rest. 

§  6.  We  can  now  understand  how  an  experimental  transforms  itself 
into  a  deductive  science  by  the  mere  progress  of  experiment.  In  an 
experiment  science)  the  inductions,  as  we  have  said,  lie  detached, 
as,  «  a  mark  of  3,  c  a  mark  of  ^,  e  a  mark  off,  and  so  on :  now,  a  new 
set  of  mstancesy  and  a  consequent  new  induction,  may  at  any  time 
bridge  over  the  interval  between  two  of  these  imconnected  arches ;  3, 
for  example,  may  be  ascertained  to  be  a  mark  of  e,  which  enables  us 
thenceforth  to  prove  deductively  that  a  is  a  mark  of  c.  Or,  as  some- 
times happens,  some  grand  comprehensive  induction  may  raise  an  arch 
hiffh  i&  the  air,  which  bridges  over  hosts  of  them  at  once :  b,  d^f,  and 
all  the  rest,  turning  out  to  be  marks  of  some  one  thing,  or  of  things 
between  which  a  connexion  has  already  been  traced.  As  when  New- 
ton discovered  that  the  motions,  whether  regular  or  apparently  anom- 
alous, of  all  the  bodies  of  the  solar  system,  (each  of  which  motions  had 
been  inferred  by  a  separate  logical  operation,  fiom  separate  marks,) 
were  all  marks  of  movmg  rouna  a  commcm  centre,  with  a  centripetal 
force  varying  directly  as  the  mass  and  inversely  as  the  square  of  the 
distance  £nom  that  centre.  This  is  the  greatest  example  which  has  yet 
occuired  of  the  transformation,  at  one  stroke,  of  a  science  which  was 
sdll  to  a  great  degree  merely  experimental,  into  a  deductive  science. 

Transformations  of  the  same  nature,  but  on  a  smaller  scale,  contin- 
ually take  place  in  the  less  advanced  branches  of  physical  knowledge, 
without  enabling  them  to  throw  off  the  character  of  experimental 
sciences.  Thus  with  regard  to  the  two  unconnected  propositions  be- 
fore cited,  namely,  Aci£  redden  vegetable  blues,  Alkalis  make  them 
green ;  it  is  remarked  by  Liebig,  that  all  blue  coloring  matters  which 
are  reddened  by  acids  (as  well  as,  reciprocally,  all  red  coloring  matters 
which  are  rendered  blue  by  alkalis)  contain  nitrogen :  and  it  is  quite 
possible  to  conceive  that  this  circumstance  may  one  day  furnish  a  bond 
of  connexion  between  the  two  propositions  in  question,  by  showing 
that  the  antagonist  action  of  acids  and  alkalis  in  producing  or  destroy- 
ing the  color  blue,  is  the  result  of  some  one  more  general  law. 
Although  this  connecting  of  detached  generalizations  is  so  much  gain, 
T 
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It  tends  but  little  to  giye  a  deductive  character,  to  any  science  as  a 
whole  ;  because  the  new  courses  of  observation  and  expeiiment,  which 
thus  enable  us  to  connect  together  a  few  general  truths^  usually  make 
known  to  us  a  still  greater  number  of  unconnected  new  ones.  Hence 
chemistry,  though  sunilar  extensions  and  simplifications  of  its  general- 
izations are  continually  taking  place,  is  still  in  the  main  an  experimen- 
tal science ;  and  is  likely  so  to  continue,  unless  some  comprehensive 
induction  should  be  hereafter  arrived  at,  which,  like  Newton's,  shall 
connect  a  vast  number  of  the  smaller  knovm  inductions  together,  and* 
change  the  whole  method  of  the  science  at  once.  Chemistry  has 
already  one  great  generalization,  which,  though  relating  to  one  of  the 
subordinate  aspects  of  chemical  phenomena,  possesses  within  its  limited 
sphere  this  comprehensive  character ;  the  principle  of  Dalton,  called 
the  atomic  theory,  or  the  doctrine  of  chemical  equivalents :  which  by 
enabling  us  to  a  certain  extent  to  foresee  the  proportions  in  which  two 
substances  will  combine,  before  the  experiment  has  been  tried,  con- 
stitutes undoubtedly  a  source  of  new  chemical  truths  obtainable  by 
deduction,  as  well  as  a  connecting  principle  for  all  truths  of  the  same 
description  previously  obtained  by  experiment, 

§  7.  The  discoveries  which  change  the  method  of  a  science  from  ex 

Serimental  to  deductive,  mostly  consist  in  establishing,  either  by  de 
uction  or  by  direct  experiment,  that  the  varieties  of  a  particular 
phenomenon  uniformly  accompany  the  varieties  of  some  other  phe^ 
nomenon  better  known.  Thus  the  science  of  sound,  which  previously 
stood  in  the  lowest  rank  of  merely  experimental  science,  became  de» 
^uctive  when  it  was  proved  by  experiment  that  every  variety  of  sound 
was  consequent  upon,  and  therefore  a  mark  of,  a  distinct  and  definable 
variety  of  oscillatory  motion  among  the  particles  of  the  transmitting 
medium.  ^  When  this  was  ascertained,  it  folloi/ipd  that  every  relation 
of  succession  or  coexistence  which  obtained  between  phenomena  of  the 
more  known  class,  obtained  also  between  the  phenomena  which  cor- 
responded to  them  in  the  other  class.  Every  sound,  being  a  mark  ol 
a  particular  oscillatory  motion,  became  a  mark  of  everything  which,  by 
the  laws  of  dynamics,  was  known  to  be  inferrible  from  that  motion ; 
and  everything  which  by  those  same  laws  was  a  mark  of  any  oscilla- 
tory motion,  became  a  mark  of  the  corresponding  sound.  And  thus 
many  truths,  not  before  suspected,  concerning  sound,  became  deduct- 
ble  from  the  known  laws  of  the  propagation  of  motion  through  an  elas- 
tic medium ;  while  facts  already  empirically  known  respecting  sound, 
became  an  indication  of  corresponding  properties  of  vibrating  bodies, 
previously  undiscovered. 

But  the  grand  agent  for  transforming  experimental  into  deductive 
sciences,  is  the  science  of  number.  The  properties  of  numbers,  alone 
among  all  known  phenomena,  are,  in  the  most  rigorous  sense,  proper- 
ties of  all  things  whatever.  AH  tilings  are  not  colored,  or  ponderable, 
or  even  extended ;  but  all  things  are  numerable^  And  if  we  considei 
this  science  in  its  whole  extent,  fit)m  common  arithmetic  up  to  the 
calculus  of  variations,  the  truths  already  ascertained  seem  all  but  infi 
nite,  and  admit  of  indefinite  extension. 

These  truths,  although  affirmable  of  all  things  whatever,  of  coyzsc 
apply  to  them  only  in  respect  of  their  quantity.  But  if  it  comes  to  be 
discovered  that  variations  of  quality  in  any  class  of  phenomena,  com^ 
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■pond  regularly  to  variations  of  quantity  either  in  'those  same  or  in 
some  other  phenomena ;  every  formula  of  mathematics  applicable  to 
quantities  wnich  vary  in  that  particular  manner,  becomes  a  mark  of  a 
corresponding  general  truth  respecting  the  variations  in  quality  which 
accompany  them :  and  the  science  of  quantity  being  (as  far  as  any 
science  can  be)  altogether  deductive,  the  theoir  of  that  particular  kind 
of  qualities  becomes,  to  this  extent,  deductive  likewise. 

The  most  striking  instance  in  point  which  history  affords,  (though 
not  an  example  of  an  experimental  science  rendered  deductive,  but  of 
an  unparalleled  extension  given  to  the  deductive  process  in  a  science 
which  was  deductive  already,)  is  the  revolution  in  geometry  which 
originated  with  the  illustrious  Descartes,  and  was  completed  by  Clai- 
raut  These  philosophers  remarked,  that  to  every  vanety  of  position 
in  points,  direction  in  lines,  or  form  in  curves  or  surfaces,  (all  of  which 
are  Qualities,)  there  corresponds  a  peculiar  relation  of  quantity  between 
either  two  or  three  rectilineal  coordinates ;  insomuch  that  if  the  law 
were  known  according  to  which  those  coordinates  vary  relatively  to 
one  another,  every  other  geometrical  property  of  the  line  or  surface  in 
question,  whether  relating  to  quantity  or  quaJity,  would  be  capable  of 
being  inferred.  Hence  it  followed  that  every  geometrical  question 
could  be  solved,  if  the  corresponding  algebraical  one  could;  and 
geometry  received  an  accession  (actual  or  potential)  of  new  truths,  cor- 
responding to  every  property  of  numbers  which  the  progress  of  the 
calculus  had  brought,  or  might  in  future  bring,  to  light.  In  the  same 
general  manner,  mecharics,  astronomy,  and  in  a  less  degree,  eveiy 
branch  of  natural  philosophy  commonly  so  called,  have  been  made 
algebraical.  The  varieties  of  physical  phenomena  with  which  those 
sciences  are  conversant,  have  been  found  to  answer  to  determinable 
varieties  in  the  quantity  of  some  circumstance  or  other ;  or  at  least  to 
varieties  of  form  or  position,  for  which  corresponding  equations  of 
quantity  had  already  been,  or  were  susceptible  of  being,  discovered 
by  geometers. 

In  these  various  transformations,  the  propositions  of  the  science  of 
number  do  but  fulfil  the  function  proper  to  all  propositions  forming  a 
train  of  reasoning,  viz.,  that  of  enabling  us  to  arrive  in  an  indirect 
method,  by  marks  of  marks,  at  such  of  the  properties  of  objects  as  we 
cannot  directly  ascertain  (or  not  so  conveniently)  by  experiment. 
We  travel  from  a  riven  visible  or  tangible  fact,  through  the  truths 
of  numbers,  to  the  fact  sought.  The  given  fact  is  a  mark  that  a  cer- 
tain relation  subsists  between  the  quantities  of  some  of  the  elements 
concerned;  while  the  fact  sought  presupposes  a  certain  relation 
between  the  quantities  of  some  other  elements :  now,  if  these  last 
quantities  are  dependent  in  some  known  manner  upon  the  former,  or 
jvice  versd,  we  can  argue  from  the  itumcrical  relation  between  the  one 
set  of  quantities,  to  determine  that  which  subsists  between  the  other 
set;  the  theorems  of  the  calculus  affording  the  intermediate  links. 
And  thus  the  one  of  the  two  physiccl  facts  becomes  a  mark  of  the 
other,  by  being  a  mark  of  a  mark  of  a  mark  of  it 
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CHAPTER  V. 

OF  DEMCnmilATlOir,  AND  NBCE80ABT  TkVTBB, 

§  1.  If,  as  laid  Aovm.  in  jthe  two  proedding  chapten,  the  fbundatioa 
of  all  sciences,  even  deductive  or  demoofitratiTe  sciences,  is  Indaction^ 
if  every  step  in  the  radocinatioiDS  even  of  geometry  is  an  act  of  indnc- 
tion;  and  if  a  train  of  reasoning  is  but  bringing  many  inductiona  (e 
bear  upon  the  same  subject  of  inqviry,  and  drawing  a  case  within  one 
induction  by  means  of  another;  wherein  lies  the  peculiar  certainty 
always  ascribed  to  the  sciences  which  are  entirely,  or  almost  entirely,- 
dedactivel  Why  are  they  called  the  Exact  Sciences  1  Why  are 
madiematical  certainty,  and  the  evidence  of  demonstration,  common 
phrases  to  express  the  very  highest  degree  of  assurance  attainable  by 
reason's  Why  are  mathematics  by  almost  all  philosophers,  and  (by 
many)  even  those  branches  of  natural  philosophy  whidi,  through  the 
medium  of  mathematics,  have  been  converted  into  deductive  sciences^ 
considered  to  be  independent  of  the  evidence  of  experience  and  ob- 
servation, and  characterized  as  systems  of  Necessary  Truth  1 

The  answer  I  conceive  to  be,  that  this  <^aracter  of  necessity,  . 
ascribed  to  the  truths  of  mathematics,  and  even  (with  some  reserva- 
tions to  be  hereafter  made)  the  peculiar  certainty  attributed  to  them, 
is  an  illusion;  in  order  to  sustain  which,  it  is  necessary  to  suppose 
that  those  truths  relate  to,  and  express  the  properties  of,  purely 
imaginary  objects.  It  is  acknowledged  that  die  conclusions  of  ge- 
ometry are  deduced,  partly  at  least,  from  the  so-called  Definitions,  and 
that  those  definitions  are  assumed  to  be  correct  descriptions,  as  far  as 
they  go,  of  the  objects  with  which  geometry  is  conversant  Now  we 
have  pointed  out  Uiat,  from  a  definition  as  such,  no  propositionpUIdeBS 
It  be  one  conceming  the  meaning  of  a  wordj  can  eter  follow;  and 
[Uiat  what  apparently  follows  ^om  a  definition^  follows  in  reality  from 
impTieS   assumption  that^  there   exists  a  real  thing  conformable" 

greto.     T^uai jBaBumptiPZU  .in ^j9  ffpi^*^^  y^^  ^fiTlltlf?rfl  of  g**^'^^^^/ 

/"Ise  I  th^^^  ^vtft^  j^Q  real  thinm  exactly  conformable  to  the  d^ni- 
do^g^  There  exist  no  pomts  without  magnitude;'  no  Hhei^  witDoiit 
lB»readth,  nor  pcfrfectly  Straight ;  no  circles  with  all  their  radii  exactly 
equal,  nor  squares  with  all  their  angles  perfectly  right.  It  will  per- 
haps be  said  that  the  assumption  does  not  extend  to  the  actual,  but 
only  to  the  possible,  existence  of  such  things*  I  answer  that,  accord^ 
ing  to  any  test  we  have  of  possibility,  they  are  not  even  possible. 
Their  existence,  so  far  as  we  can  form  any  judgment,  would  seem  to 
be  inconmstent  with  the  physical  constitution  of  our  planet  at  least,  if 
not  of  the  universe.  To  ^et  rid  of  this  difficulty,  and  at  the  same 
tune  to  save  the  credit  of  the  supposed  systems  of  necessary  truth,  it 
is  customary  to  say  that  the  points,  lines,  circles,  and  squares  which 
are  the  subject  of  geometry,  etist  in  our  conceptions  merely,  and  are 
pait  of  our  minds ;  which  minds,  by  working  on  their  own.  materials^ 
construct  an  h  priori  science,  the  evidence  of  which  is  purely  mental, 
and  has  nothing  whatever  to  do  vnth  outward  experience.  By 
howsoever  high  authorities  this  doctrine  may  hate  been  sanctioneoj 

it  appears  to  me^  psvcliologi^aJly  tecotfectr^Hni    pomts,  iinefltliurcles, 

aila  squares^which  anjr  one  has  m  his  mmd,  are  (I  apprehend)  simply 
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eapies  of  the  points,  lines,  drcles,  and  squares  which  hehag 
'  'l^-gif^i^H^i  -^  ^<i"'  **  lUfmaJ  liy  pntVtffliTBiSi  ta  wBSuyinconceiyfb' 
le.  We  can  reason  about  a  line  as  if  it  had  no  breadth;  because  we 
hare  a  power,  which  is  the  foundation  of  all  the  control  we  can  exer- 
cise  over  the  operations  of  our  minds ;  the  power,  when  a  perception 
is  present  to  our  senses,  or  a  conception  to'  our  intellects,  ot  niiending 
to  a  part  only  of  that  perception  Or  conception,  instead  of  the  whole. 
But  we  cannot  conedve  a  line  without  &«adth;  we  can  form  no 
mental  picture  of  such  a  line:  all  the  lines  which  we  have  in  our 
minds  are  lines  possessing  breadths  If  any  one  doubts  this,  we  may 
refer  him  to  his  own  experience.  I  much  question  if  any  one  who 
fancies  that  he  can  conceive  what  is  called  a  tnathematical  line,  think^ 
so  firom  the  evidence  of  his  consciousness :  I  suspect  it  is  rather  be- 
cause h6  supposes  that  unless  such  a  conception  were  possiblei  mathe- 
matics could  not  exist  as  a  science :  a  supposition  which  there  will  be 
no  difficulty  in 'showing  to  be  entirely  groundless.  V 

Since  then  neither  in  nature,  nor  in  the  human  mind,  do  there  ex- 
ist any  objects  exactly  corresponding  to  the  definitions  of  geometry, 
while  yet  that  science  cannot  be  supposed  to  be  conversant  fi3>out  non- 
entities ;  nothing  remains  but  to  consider  geometiy  as  conversant  with 
such  lines,  angles,  and  figures  as  really  exist ;  and  the  definitionB,  as 
they  are  called,  must  be  regarded  as  some  of  our  first  and  most  obvi 
ous  generalizations-  concerning  those  natural  objects.-  The  correctness 
of  those  generalizations,  en  generalizaticms, •  is  without  a  flaw:  the 
equality  of  ail  the  radii  of  a  circle  is  true  of  all  circles,  so  far  as  it  is 
true  of  any  one :  but  it  is  not  exactly  true  of  any  circle :  it  is  only 
nearly  true :  so  nearly  that  no  error  of  any  importance  in  practice  will 
be  incurred  by  fisigning  it  to  be  exactly  true.  •  When  we  have  occa- 
sion to  extend  these  indhictions,  or  their  consequences,  to  cases  in  which 
the  error  would  be  appreciablo— to  lines  of  perceptible  breadth  or 
thickness,  parallels  which  deviate  sensibly  from  equidistance,  and  the 
like^-we  correct  our  conclusions,  by  combining  with  them  a  fresh  set 
ef  propositions  relating  to  the  aberration;  just  as  we  also  take  in 
propositions  relating  to  the  physical  or  chemical  prc^rties  of  tiie  ma^ 
terial,  if  those  properties  happen  to  introduce  any  modification  into  the 
result,  which  they  easily  may,'  even  with  respect  to  figure  and  magni- 
tude, as  in  the  case,  for  instance,  of  expansion  by  heat  So  long,  how- 
ever, as  tiiere  exists  no  practical  necessity  fi>r  attending  to  any  of  the 
properties  of  the  object  except  its  eeometrical  properties,  or  to  any  ef 
the  natural  irregularities  in  tiiose,  it  is  convenient  to  neglect  the  con« 
sideration  of  the- other  properties  and  of  the  irregularities,  and  to  rea- 
son aa  if  these  did  not  exist:  accordingly,  wo  K>rmaUy  announce,  in 
the  definitions,  that  we  intend  to  proceed  on  this*plan.  But  it  is  an 
error  to  suppose,  because  we  lesolve  to  confine  our  attention  to  a  cer- 
tain number  of  the,  properties  of  an  object,  that  we  tiiereibre  conceive, 
or  have  an  idea  of,  the  object,  denuded  of  its  other  properties.  We 
are  thinkiner.  all  the  timg.^  of  precisely  such  objects  asiy^ehave  se&t 
*^?  ^'^'^fJlfin,  p"-^  ^^h  a1]  ^^^  prnpftrfi^tf  ^hich*>)aturftliy  belong  to 
them^but,  for  scientific  convenience,  we  feign  them  to  beJU\^^^4  0^ 


? 


*he  peculiar  accuracy,  supposed  to  b^  characteristic  of  the  first 
principles  of  geometry,  thus  appears  to  ba  fictitious.     The  assertions 
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on  which  the  Tea4K>niiigB  of  the  science  are  founded,  do  not,  any  more 
than  in  other  sciences,  exactly  correspond  with  the  fact ;  but  we  sup^ 
pose  that  they  do  so,  for  the  sake  of  tracing  the  consequences  which 
follow  from  tne  supposition.  The  opinion  of  Dugald  Stewart  respect- 
ing the  foundations  of  geometry,  is,  I  conceive,  substantially  correct; 
that  it  is  built  upon  hypotheses ;  that  it  owes  to  this  alone  the  peculiar 
certainty  supposed  to  distinguish  it ;  and  that  in  any  science  wnatever, 
b^  reasoning  from  a  set  of  hypotheses,  we  may  obtain  a  body  of  con- 
clusions as  certain  as  those  of  geometry,  that  is,  as  strictly  in  accord- 
ance with  the  hypotheses,  and  as  irresistibly  compelling  assent  on 
condition  that  those  hypotheses  are  true. 
When,  the:    "  "^ 

necessj 


lajy  ^iithfl^  the  neccssity  consists  m  reality 

lanlv  follow  from'the  suDOOSitions^irom  whicn  tnev  are  di 


netessanly  follow  fromlthe  suppositionT^froin  wm  are 

TllOSe  suppositions  are  so  tar  Irom  being  necessary,  Ihal  Ihey  tifd  llOt 
^en  true ;  they  purposely  depart,  more  or 'less  widely,  from  die  truth. 
The  only  sense  in  which  necessity  can  be  ascribed  to  the  conclusions 
^  of  any  scientific  investigation,,  is  that  of  necessarily  following  fi*om  some 

assumption,  which,  by  the  conditions  of  the  inquiry,  is  not  to  be  ques- 
tioned!    Jr  *^-^"--^««^^*'j  '^^  ^^«-«^  A^  j^^,,^riY|^  tnittr^^^  every  de-* 
ductive  science  must  stand  to  the  inductions,  or  assumptioi 
I         the  science  IS  ioundea,  and  which,  whether  true  or  untcjje^  certain  or 

P^"  •  4?^^^^  ^  L!JBIllg|BJ.TgagB3Jj!^^  fo^  the  pTtUHiMB 

oTtfap^ptnii^iiljurscience.  And  therefelu  ihu  umduoionB  off  all  (SfeSuc^ 
tive~sciences  "^i^MPe-liaid  by  the-  ancients  to  be  necessary  propositions. 
We  have  observed  already  that  to  be  predicated  necessaruy  was  char- 
acteristic of  the  predicable  Froprium,  and  that  a  proprium  was  any 
property  of  a  thing  which  could  be  deduced  from  its  essenod,  that  is^ 
from  the  properties  included  in  its  definition. 

§  2,  The  important  doctrine  of  Dugald  Stewart,  which  I  have  en- 
deavored to  enforce,  has  been  contested  by  a  living  philosopher,  Mr. 
Whewell,  both  in  the  dissertatioi^  appended  to  his  excellent  MecJumi-^ 
col  Eudid^  and  in  his  more  recent  elaborate  work  on  the  Philoiophp 
of  the  Inductive  Sciences ;  in  which  last  he  also  replies  to  an  article 
in  the  Edinburgh  Review  (ascribed  to  a  writer  of  great  scientific  emi- 
nence), in  which  Stewart's  opinion  was  defended  against  his  Ibnoei 
strictures.  Mr.  Whewell's  mode  of  refuting  Stewart  is  to  prove  against 
him  (as  has  also  been  done  in  this  work),  that  the  premisses  of  geom- 
etry are  not  definitions,  but  assumptions  of  the  real  existence  of  things 
corresponding  to  those  definitions.  This,  however,  is  doing  Uttle  for 
Mr.  Whewell's  puzpose,  for  it  is  these  very  assumptions  which  we  say 
are  hypotheses,  and  which  he,  if  he  denies  that  geometry  is  founded  on 
hypotheses,  must  show  to  be  absolute  truths.  All  he  does,  however, 
is  to  observe,  that  they  at  any  rate  are  not  arbitrary  hypotheses ;  that 
we  should  not  be  at  liberty  to  substitute  other  hypotheses  for  them ; 
that  not  only  **  a  definition,  to  be  admissible,  must  necessarily  refer  to 
and  agree  with  some  conception  which  we  can  distinctly  frame  in  our 
'  thoughts,"  but  that  the  straight  lines,  for  instance,  which  we  define, 
must  be  "  those  by  which  angles  are  contained,  those  by  which  trian- 
gles are  bounded,  those  of  which  parallelism  may  be  predicated,  and 
we  like."*     And  this  is  true ;  but  this  has  never  been  contradicted 

w 

*  Whbwsll's Jftfedkaiucof  Euclid,^.  149,  d  M99. 
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Those  who  say  that  the  premisses  of  geometry  ai^e  hypotheses,  are  not 
bound  to  maintain  them  to  be  hypotheses  which  have  no  relation  what 
ever  to  fact.     Since  an  hypothesis  framed  for.  the  purpose  of  scientific 
inquiry  must  relate  to  something  which  has  real  existence  (for  there 
can  be  no  science  respecting  non-entities),  it  follows  that  any  hypotl 
8bjKQ,make  respecting  an^objfigt, jofacilitatgjair  study  orit,  must  not 

nature :  we  must  not  ascribe  to  the  thin^  any  property  which  it  lias 
n&f;  our  liberty  extends  only  to  suppressing  some  of  those  which  it 
has,  under  the  indispensable  obligation  of  restoring  them  whenever, 
and  in  as  far  as,  their  presence  or  absence  would  make  any  material 
difference  in  the  truth  of  our  conclusions.  Of  this  nature,  accordingly, 
are  the  first  principles  involved  in  the  definitions  of  geometry.  In 
their  positive  part  they  are  observed  facts;  it  is  only  in  their  negative 
part  that  they  are  hypothetical.  That  the  hypotheses  dhould  be  of 
this  particular  character,  is,  however,  no  further  necessary,  than  inas^ 
much  as  no  others  could  enable  us  to  deduce  conclusions  which,  with 
due  corrections,  would  be  true  of  real  objects :  and  in  fact,  when  our 
aim  is  only  to  illustrate  truths  and  not  to  investigate  them,  we  are  not 
under  any  such  restriction.  We  might  suppose  an  imaginary  animal, 
and  work  out  by  deduction,  from  the  known  laws  of  physiology,  its 
natural  history;  or  an  imaginary  commonwealth,  and  from  dbe  elements 
composing  it,  might  argue  what  would  be  its  &te.  And  the  conclu- 
sions which  we  might  thus  draw  from  purely  arbitrary  hypotheses, 
might  form  a  highly  useful  intellectual  exercise :  but  as  they  could  only 
teach  us  what  would  be  the  properties  of  objects  which  do  not  really 
exist,  Ihey  would  not  constitute  any  addition  to  our  knowledge :  while 
on^he  contrary,  if  the  hypothesis  merely  divests  a  real  object  of  some 
portion  of  its  properties,  without  clothing  it  in  false  ones,  the  conclu- 
sions will  always  express,  under  known  liability  to  correction,  actual 
truth. 

§  3.  But  althoueh  Mr.  Whewell  has  not  shaken  Stewart's  doctrine 
as  to  the  hypothetical  character  of  that  portion  of  the  first  principles  of 
geometry  which  are  involved  in  the  so-called  definitions,  he  has,  I  con- 
ceive, greatly  the  advantage  of  Stewart  on  another  important  point 
in  the  theory  of  geometrical  reasoning;  the  necessity  of  admitting, 
among  those  first  principles,  axioms  as  well  as  definitions.  Some  of 
the  axioms  of  Euclid  might,  no  doubt,  be  exhibited  in  the  form  of  defi- 
nitions, or  might  be  deduced,  by  reasoning,  from  propositions  similar  to 
what  are  so  called.  Thus,  if  instead  of  the  axiom.  Magnitudes  which 
can  be  made  to  coincide  are  equal,  we  introduce  a  defmidon,  "  Equal 
magnitudes  are  those  which  may  be  so  applied  to  one  another  as  to 
coincide ;"  the  three  axioms  which  follow,  (Magnitudes  which  are  equal 
to  the  same  are  equal  to  one  another — ^If  equals  are  added  to  equals 
the  sums  are  equ&d — If  equals  are  taken  firom  equals  the  remainders 
are  equal,)  may  be  proved  by  an  imaginary  superposition,  resembling 
that  by  which  the  fourth  proposition  of  the  first  book  of  Euclid  is  de- . 
monstrated.  But  although  ttiese  and  several  others  may  be  struck  out 
of  the  list  of  first  principles,  because,  though  not  requiring  demon- 
stration, they  are  susceptible  of  it ;  there  vrSl  be  found  in  the  list  of 
axioms  two  or  three  fundamental  truths,  not  capable  of  being  demon- 
strated :  among  which  I  agree  with  Mr.  Whewell  in  placing  the  prop* 
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OBidon  that  two  straight  lines  cannot  inclose  a  spacoy  (or  its  equivalent. 
Straight  lines  which  coincide  in  two  points  coincide  altogether,)  and 
some  property  of  parallel  lines,  other  than  that  which  constitutes  their 
definition :  the  most  suitable,  perhaps,  being  that  selected  by  I'rofessoi: 
Playfair ;  **  Two  straight  lines  which  intersect  each  other  cannot  both 
of  them  be  parallel  to  a  third  straiglut  line.''*; 

The  axioms,  as  well  those  which  are  indemonstrable  as  those  which 
admit  of  being  demonstrated,  differ  from  that  other  class  of  funda- 
mental principles  which  are  involyed  in  the  definitions,  in  this,  that 
they  are  true  without  an^  mixture  of  hypothesis.  That  things  which 
are  equal  to  the  same  thmg  are  equal  to  one  another^  is  aa  true  of  the 
lines  and  figures  in  nature,  as  it  would  be  of  the  imaginary  ones 
assumed  in  the  definitions.  In  this  respect,  however,  mathematics 
is  only  on  a  par  with  most  other  sciences.  In  almost  all  sciences 
there  are  some  general  propositions  which  are  exactly  true,  while  the 
greater  part  are  only  more  or  less  distant  approximations  to  the  tnjith. 
Thus  in  mechanics,  the  first  law  of  motion,  (tne  continuance  of  a  move- 
ment once  impressed,  until  stopped  or  slackened  by  some  resisting  force,) 
is  true  without  a  particle  of  qualification  or  error;  it  is  not  affected  by 
the  frictions,  rigidities,  and  miscellaneous  disturbing  causes,  which 
qualify,  for  example,  the  thecsries  of  the  Iqver  and  of  Sie  pulley.  The 
rotation  of  the  earth  in  twenty^four  hours,  of  the  same  length  as  in  our 
time,  has  gone  pn  since  the  first  accurate  obseryatipns,  vdthout  the 
increase  or  diminution  of  one  second  iqi  all  that  period.  These  are 
inductions  which  require  no  fiction  to  make  them  be  received. as  acca« 
rately  true :  but  along  vrith  them  there  are  others,  as  for  instance  the 
propositions  respecting  the  figure  of  the  earth,  which  are  but  approxi- 
mations to  the  truth ;.  and  in. order  to  use  them  for  the  further  aavauce* 
ment  of  our  knowledge,  we  must  feim  that  they  are  exactly  true, 
although  they  really  want  somethiog  t)f  being  so. 

§  4.  It  remains  to  inquire,  what  is  the  ground  of  our  belief  in  axioms 
— ^what  is  the  evidence  Oir^Ech  they  rest?  1  answer,  they  are  ex- 
perimental truths;  generjalizsitions  from  observation.  ~The  proposition. 
Two  straight  lines  cannot  inclose  a  space — or  in  other  words.  Two 
straight  lines  which  have  once  met,  do  not  meet  again,  but  continue  to 
diverge — ^is  an  induction  from  the  evidence  of  our  senses. 

This  opinion  runs  counter  to  aphilosc^hic  pn^udice  of  long  stand- 
ing and  great  strength,  and  there  is  probably  no  one  proposition  enun- 
ciated in  this  work  mr  which  a  more  unfavorable  reception  is  to  be  ex- 
pected. It  is,  however, no  new  opinion;  and  even  if' it  were  so,  would 
be  entitled  to  be  judged,  not  by  its  novelty,  but  bv  the  strength  of  the 
arguments  by  wluA  ^t  can  be  supported.  I  consider  it  very  fortunate 
that  so  eminent  a  champion  of  the  contrary  opinion  as  Mr.  Whewell, 
has  recently  found  occasion  for  a.  most  elaborate  treatment  of  the  whole 
theory  of  axioms,  in  attempting  to  construe^  the  philosophy  of  the 

*  We  might,  it  is  tni6,  inaert  this  property  into  t^  defimtkm  of  pardkl  linet,  fraaing  tiM 
definitioD  so  as  to  require,  both  that  when  produced  indefinit^^  ther  ahall  nOTer  meet,  and 
aUo  that  any  straight  line  which  intersects  one  of  them  shall,  if  prolonged,  meet  the  other. 
But  by  doing  this  we  by  no  means  get  rid  of  the  assumption;  we  are  still  obliged  to  take 
for  granted  the  geometrical  truth,  that  all  straight  lines  in  the  same  plane,  which  hare  the 
former  of  these  properties,  hare  also  the  latter.  For  if  it  were  possible  that  they  shoula 
not,  that  is,  if  any  straight  lines  other  than  those  which  are  parallel  according  fo  the  defini- 
tion, had  the  property  of  never  meeting  although  indefinitely  produced,  the  der^onstratioM 
of  the  subsequent  portions  of  the  theory  of  parulels  could  not  bo  maintained 
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mathemaitical  aadpbvBical  sciences  on  tbe  basis  of  die  doctrine  against 
which  I  now  contencL  Whoever  la  anxious  that  a  discussion  should  go 
to  the  bottom  of  the  subject,  must  rejoice  to  see  the  opposite  side  of 
the  question  wordiily  represented.  If  what  is  said  by  such  a  man  as 
Mr.  Whewell,  in  support  of  an  opinion  which  he  has  made  the  founda- 
tion of  a  systematic  work,  can  be  shown  not  to  be  conclusive,  enough 
will  have  been  done  without  going  further  to  seek  stronger  aigoments 
and  a  more  powerful  adversary. 

It  is  not  necessary  to  show  that  the  tinths  which  we  call  axioms  are 
origifiaUy  suggested  by  observation,  and  that  ive  should  never  have 
known  that  two  straight  lines  cannot  inclose  a  space  if  we  had  never 
seen  a  straight  line :  thus  much  being  admitted  by  Mr.  Whewell,  and 
by  all,  in  recent  times,  who  have  adopted  his  view  of  the  subject.  QxA 
they  contend,  that  it  is  not  experience  which  proves  theaxiom ;  but  that 
Its  truHi'm  wl'liHiVWl  a  wulftj  Pyjiiy  constitution  of  the  iqind  itseuL 
from  the  iu'sl  HUIUICBC  WnSTTtne  meanmg  or  the  proposition  £5  apjgrg- 
Tiended ;  Md  WiBJWH  &n'y  necessitylor  venfying  it  by  repeated  trials, 
8S  is  requisite  in  the  case  of  truths  really  ascertained  by  observa- 
tion. 

They  cannot,  howeveri  but  allow  that  the  truth  of  the  axiom,  Two 
straight  lines  camiot  inclose  a  space,  even  if  evident  independently  of 
experience,  ia  also  evident  from  esqpeiience.  Whether  the  axiom  need^ 
confirmation  or  not,  it  receives  confirmation  in  almost  every  instant  of 
i>ur  lives ;  nnce  we  cannot  look  at  any  two  straight  tines  which  inter- 
sect one  another,  without  seeing  that  fix)m  that  point  diey  continue  to 
diverge  more  andmore.  Experimental  proof  crowds  •  in  upon  us  in 
such  endless  profusion,  and  without  one  instance  in  which  there  can  be 
even  a  suspicion  of  an  exception  to  the  rule,  that  we  should  soon  have 
.  a  stronger  ground  for  betieving  the  axiom,  even  as  an  eifiperimental 
truth,  than  we  have  for  almost  any  of  the  general  truths  which  we  con* 
fessedly  learn  from  the  evidence  of  our  senses.  Independently  <^  d 
pri^fri  evidence,  we  should  certainly  beHeve  it  with  an  intensity  of  con- 
viction far  greater  than  we  accord  to  any  ordinary  physical  truth ;  and 
this  too  at  a  time  of  tile  much  earlier  than  that  from  which  we  date  al-* 
most  any  part  of  our  acquired  knowledge,  and  much  too  early  to  admit 
of  our  retaining  any  recollection  of  the  history  of  our  intellectual  ope- 
rations at  that  period.  Where  then  is  the  necessity  for  assuming  that 
our  recognition*  of  these  truths  has  a  different  oiigin  from  the  rest  of  our 
knowledge,  when  its  existence  is  perfectly  accounted  for  by  supposing 
its  origin  to  be  the  same  1  when  the  causes  which  produce  betief  in  aS 
o^er  instances,  exist  in  this  instance,  and  in  a  degree  of  strength  as 
much  superior  to  what  exists  in  other  cases,  as  the  intensity  of  Uie  be- 
lief itseli  is  superior  %  The^burden  of  proof  lies  upon  the  advocates  of 
the  contrary  opf "^^" ;  itasliir  lllBill''tb  point  but  some  fact,  inconsistCTl 
withlhe  supposition  that  this  part  of  our  knowledge  of  nature  is  derived 
fixim  the  same  sources  as  every  other  part. 

This,  for  instance,  they  wcrald  be  able  to  do,  if  they  could  prove 
chronoloeically  thiat  we  have  the  conviction  (at  least  practicaUy)  so 
early  in  infancy  as  to  be  anterior  to  those  impressions  on  the  senses^ 
upon  which,  on  the  other  theory,  the  conviction  is  founded.  This, 
however,  cannot  be  proved ;  the  point  being  too  far  back  to  be  within 
the  reach  of  memory,  and  Ux)  obscure  for  external  observation.  The 
advocates  of  the  d  ^irton  theory  are  oUiged  to  havA  TecouTB«»  t-^  other 
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ailments.     These  are  redutible  to  tw),  wbicb  I  shall  cndearor  va 
state  as  clearly  and  as  forcibly  as  possible. 

§  5.  In  the  first  place  it  is  said,  that  if  our  assent  to  the  proposition 
that  two  straight  lines  cannot  inclose  a  space,  were  derived  nom  the 
senses,  we  could  only  be  convinced  of  its  truth  by  actual  trial,  that  is, 
by  seeing  or  feeling  the  straight  lines ;  whereas  in  fiict  it  is  seen  to  be 
true  by  merely  thmking  of  them.  That  a  stone  thrown  into  water 
goes  to  the  bottom,  may  be  perceived  by  our  senses,  but  mere  think- 
ing of  a  stone  thrown  into  the  water  will  never  lead  us  to  that  conclu* 
sion :  not  so,  however,  with  the  axioms  relating  to  straight  lines  :  if  I 
could  be  made  to  conceive  what  a  straight  line  is,  without  having  seen 
one,  I  should^  at  once  recognize  that  two  such  lines  cannot  inclose  a 
space.  Intuition  is  ''  imaginary  looking  ;''*  but  experience  must  be 
real  looking :  if  we  see  a  property  of  straight  lines  to  be  true  by  merely 
fancying  ourselves  to  be  looking  at  them,  the  ground  of  our  belief  can- 
not be  Uie  senses,  or  experience ;  it  must  be  something  mental 

To  this  argument  it  might  be  added  in  the  case  of  this  particular 
axiom  (for  the  assertion  would  not  be  true  of  all  axioms),  that  the  evi« 
denee  of  it  from  actual  ocular  inspection,  is  not  only  unnecessary,  but 
unattainable.  What  says  the  axiom  1  That  two  straight  lines  cannot 
inclose  a  space ;  that  after  having  once  intersected,  if  they  are  pro- 
longed to  infinity  they  do  not  meet,  but  continue  to  diverge  from  one 
another.  How  can  this,  in  any  single  case,  be .  proved  by  actual 
observation  1  We  may  follow  the  lines  to  any  distance  we  please ;  but 
we  cannot  foUow  them  to  infinity :  for  aught  our  senses  can  testify, 
they  may,  immediately  beyond  die  furthest  point  to  which  we  have 
traced  them,  benn  to  approach,  and  at  last  meet.  Unless,  therefore, 
we  had  some  other  prooz  of  the  impossibility  than  observation  affords 
us,  we  should  have  no  ground  for  believing  the  axiom  at  all 

To  these  anruments,  which  I  trust  I  cannot  be  accused  of  under- 
tistactory  answer  will,  I  conceive,  be  found,  il  we  advert 
'      cBargClCrtBEiC  ""plpjiei  t!|^''  T^^^omSrical  foxsi&zrih^ 


capacity  of  beiny  gaJBtfld  m  the  imagination  with  a  distinctn^^  equal 

theF^OfflA,  l&d  d^&clk  resemblance  of  our  ideas  of  torm 


^^^^^  in  other 
to  ^h^  sensations  which  suggest  them.  This,  in  the  first  place,  enables 
us  to  make  (at  least  with  a  little  practice)  mental  pictures  of  all  possible 
combinations  of  lines  and  angl/es,  which  resemble  the  realities  quite  as 
well  as  any  which  we  could  make  upon  paper ;  and  in  the  next  place, 
makes  those  pictures  just  as  fit  subjects  of  geometrical  experimentation 
as  the  realities  themselves ;  inasmuch  as  pictures,  if  sufficiently  accu- 
rate, exhibit  of  course  all  the  properties  which  would  be  manifested 
by  the  realities  at  one  given  instant,  and  on  simple  inspection  :  and  in 
geometry  we  are  concerned  only  with  such  properties,  and  not  with 
that  which  pictures  could  not  exhibit,  the  mutual  action  of  bodies  one 
upon  another.  The  foundations  of  geometry  would  therefore  be  lud 
in  direct  experience,  even  if  the  experiments  (which  in  this  case  consist 
merely  in  attentive  contemplation)  were  practased  solely  upon  what  we 
call  our  ideas,  that  is,  upon  the  diagrams  in  our  minds,  and  not  upon 
outward  objects.  For  in  all  systems  of  experimentation  we  take  some 
objects  to  serve  as  representatives  cif  all  which  resemble  them ;  and  in 
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the  present  case  the  conditions  which  qualify  a  real  object  to  be  the 
represeitative  of  its  class,  are  completely  fulfilled  by  an  object  existing 
only  in  our  fancy.  Without  denying,  therefore,  the  possibility  of 
satisfying  ourselves  that  two  straight  Bnes  cannot  inclose  a  space,  by 
merely  tibinking  of  straight  lines  without  actually  looking  at  them ;  I 
contend,  that  wailp  not  believe  this  truth  on  the  firound  of  the  imaei- 
nary  intuition  simplY|  but  because  we  jmow^at  the  imajina^  ImeB 

real  ones  with  jjj^tfi  as  much  ceitamty  as  we  could  conclude  from  one 
real  line  ^^  ||pnfliflr'^'''^ft  conclusion,  the't0fbnd;^l9-flritt  BU«iuOtic!ion 
from  observation.  And  we  should  not  be  authorized  to  substitute 
observation  of  the  image  in  our  mind,  for  observation  of  the  reality,  if 
we  had  not  leamt  by  long  continued  experience  that  all  the  properties 
of  the  reality  are  fiiithfully  represented  in  the  imc^ ;  just  as  we 
should  be  scientifically  warranted  iu*  describing  the  shape  and  color  of 
an  animal  which  wo  had  never  seen,  firom  a  photogenic  picture  made 
of  it  with  a  daguerreotype ;  but  not  until  we  had  leamt  by  ample 
experience,  that  observation  of  sudh  a  picture  is  precisely  equivalent 
to  observation  of  the  original. 

These  considerations  also  remove  the  objection  arising  from  the 
impossibity  of  oculeurly  following  the  lines  in  their  prolongation  to 
infinity.  For  though,  in  order  actually  to  see  that  two  eiven  lines 
nev^r  meet,  it  would  be  necessary  to  follow  them  to  infinity:  yet 
without  doing  so  we  may  know  that  if  they  ever  do  meet,  or  indeed  if^ 
afi»r  diverging  firom  one  another,  they  beg^  again  to  approach,  this 
must  tcd^e  place  not  at  an  infinite,  but  at  a  finite  distance.  Supposing, 
therefore,  such  to  be  the  case,  we  can  transport  ourselves  thither  m 
imagination,  and  can  firame  a  mental  image  of  the  appearance  which 
one  or  both  of  the  lines  must  present  at  that  point,  wnich  we  may  rely 
upon  as  being  precisely  similar  to  the  reality.  Now,  whether  we  fix 
our  contemplation  upon  this  imaginary  picture,  or  caU  to  mind  the 
generalizations  we  have  had  occasion  to  make  firom  former  ocular- 
observation,  we  shall  either  way  be  equally  satisfied,  that  a  line  which, 
afler  diverging  from  another  straight  line,  begins  to  approach  to  it, 
produces  ue  impression  on  our  senses  which  we  describe  by  th« 
expression,  ''  a  bent  line,"  not  by  the  expression,  "  a  straight  line.'' 

§  6.  The  first  of  the  tvfp  great  arguments  in  support  of  the  theory 
that  axioms  are  a  priori  truths,  havine,  I  think,  been  sufficiently  an* 
swered ;  I  proceed  to  the  second,  on  iraich  most  stress  is  usually  laid^ 
and  which  is  chiefly  insisted  upon  by  Mr.  Whewell.  Axioms  (it  is 
asserted)  are  conceived  by  us  not  only  as  true,  but  as  universally  and 
necessarily  true.  Now,  experience  cannot  possibly  give  to  any  propo- 
sition this^character.  I  may  have  seen  snow  a  hundred  times,  and 
may  have  seen  that  it  was  white,  but  this  cannot  give  me  entire  assur- 
ance even  that  all  snow  is  white ;  much  less  that  snow  must  be  white. 
"  However  many  instances  we  Inay  have  observed  of  the  truth  of  a 
proposition,  there  is  nothing  to  assure  us  that  the  next  case  sh^U  not  be 
an  exception  to  the  rule.  If  it  be  strictly  true  (hat  every  ruminant 
animal  yet  known  has  cloven  hoofi,  we  still  cannot  be  sure  that  some 
creature  will  not  hereafter  be  discovered  which  has  the  first  of  these 
attributes,  without  having  the  other. . . . Experience  must  always  consist 
of  a  limited  number  of  observations :  and,  however  numero  as  those 
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may  be,  they  can  show  nothing  with  regard  to  the  itifinite  number  of 
cases  in  which  theexjieriment  has  not  been  made."  Moreovell  axioms 
are  not  only  univerral,  they  are  also  necessary.  Now  **  experience 
cannot  offer  the  smallest  ground  for  the  necessity  of  a  proposition. 
She  can  observe  and  recoiri  what  has  happened ;  but  she  cannot  find, 
in  any  case,  or  in  any  accumulation  of  ciases,  any  reason  £ar  what  must 
happen;  She  may  see  objects  side  by  side ;  but  she  cannot  see  a  rea 
son  why  they  must  ever  be  side  by  side.  She  finds  certain  events  to 
occur  in  succession ;  but  the  succession  supplies,  in  its  occurrence,  no 
reason  for  its  recurrence.  She  contemplates  external  objects ;  but  she 
cannot  detect  any  internal  bond,  which  mdissolubly  connects  the  future 
with  the  past)  the  possible  with  th^  real.  To  learn  a  proposition  by  ex- 
perience, and  to  see  it  to  be  necessaxfly  true,  are  two  altogether  different 
processes  of  tfaoaght.-"*  And  Mr.  "Whewell  adds,  "If  any  one  does 
not  clearly  comprehend  this  distinction  of  necessary  .and  contingent 
truths,  he  will  not  be  able  to  go  along  with  us  in  our  researches  mto 
the  foundations  of  human  Itnowledge ;  nor  indeed,  to  pursue  with 
success  any  speculation  on  the  siib^ecL^f 

In  order  to  learn  what  the  distinction  is,  the  non-recognition  of  tvhich 
incurs  this  denunciation,  let  us  refer  again  to- Mr.  Whewell.  **  Neces- 
sary truths  are  those  in  which  we  not  only  learn  that  the  proposition 
is  true,  but  seei  dmt  it  mtut  be  true;  in  which  the  negation  of  the 
truth  is  not  only  fidse,  but  impossible ;  in  wtich  we  cannot,  even  by 
an  effort  of  imagination,  or  in  a  supposition,  conceive  the  reverse  a( 
that  which  is  asserted.  That  there  are  such  truths  caniiot  be  doubted. 
We  may  take,  for  example,  all  relations  of  number.'  Three  and  Two, 
added  together,  make  Five.  We  cannot  conceive  it  to  be  otherwise. 
We  cannot,  by  anyfireak  of  thought,  imagine  Three  and  Two  to  make 
Seven."* 

Although  Mr.  Whewell  has  n&tarally*  and  properly  employed  a 
variety  of  phrases  to  bring  his  meaning  more  foitibly  home,  he  will,  I 
presume,  allow  that  they  are  all  equivfedent ;  and  that  what  he  means  by 
a  necessatv  truth,  would  be  sufficiently  defined,  a  proposition  the 
negation  of  which  is  not  only  fidse  but  inconceivable.  I  am  unable  to 
find  in  any  of  Mr,  Whewell's  expressions,,  turn  them  vrhat  way  you 
will,  a  meaning  beyond  this,  and  I  do  not  believe  he  would  contend 
that  they  mean  anything  more. 

This,  therefinre,  is  me  principle  asserted:  that  pitipositionB,  the 
negation  of  which  is  inconceivable,  or  in  other  words,  which  we  can- 
not figure  to  ourselves  as  being  fidse,  must  rest  upon  evidence  of  a 
higher  and  liaore  cogent  description  than  any  which  experience  can 
afford.  And  we  have  next  to  fionsidei^  whether  there  is  any  ground 
for  this  assertion. 

Now  I  cannot  but  wonder  that  so  much  atress  should  be  lai^  upon  the 
drcumstance  of  inconceivableness,  when  there  is  such  ample  experience 
to  show  that  our  capacity  or  incapacity  of  conceiving  a  thing  has  very 
little  to  do  with  the  possibility  of  the  thing  in  itself;  but  is  in -truth  very 
much  an  affair  of  accident,  and  depends  upon  the  past  histoiy  and 
habits  of  our  own  minds.  There  is  no  more  generally  acknowledged 
fiust  in  human  nature,  duan  the  extreme  difficulty  at  first  felt  in  cou« 
oeiving  anything  as  possible,  which  is  in  contradiction  to  long  estab* 

*  Whbwell*8  Philo9ophy  of  the  Induetht  Seitncet,  i,  6{K— 61 
t  Ibid.,  57.  t  Ibid.,  L,  54,  55* 
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Uflhed  and  familiar  experieiute ;  oc  even  to  .old  and  jkynfliar  babita  oi 
tliongbtv  And  thk  dmculty  ia  a  necessary  result  of  tbe  fbndamental 
laws  of  the  human  mind.  When  we  have  often. seen  and  thought  of 
two  things  together^  and  haye  never  in  any  one  instance  either  ^een 
or  thou^t  of  them  separately,  there  is  by  the  primary. laws  of  aaso^ 
ciation  an  increasing  diiBcttlty»  which  in  the  end  oecomes  insaperable, 
of  conceiving  the  two  things  apart.  Tb^g  is  mffst  nf  all  CftttflrirVifflil  JH 
iM>^i]|nf>.afrft«1  pf^ragpw,  wtin  arq  ip  p[ftTi«ral  Utterly  nnable  to  separate  j^y 
fwn j<]^nA  ^jj^r^b bflT^  OfTirift  till  iiriiH  riliiity  tggrrflBtnf'  ^^  ^hftJT  "^^"^'^t 
and  if  persons  of  cultivated  intellect  have  any  advantage  on  ihe  pomt^ 
it  is  oidy  because,  haTnig  seen  and  heard  and  read  moze^  and  being 
more  accustomed  to  exercise  their  imagination,  they  .have  experienced 
their  sensations  and  thoughts  in  more  varied  combinations,  and  have 
been  prevented  from  forming  many  of  these  inseparable  a880ciatiQn& 
But  this  advantage  has  necessarily  its  limits.  Tne.man  of  the  most 
practised  intellect  is  not  exempt  mm  the  universal  laws  of  our  concep- 
live  faculty.  If  daily  habit  presents-  to  him  foxva  long  period  two  fikcts  m 
combination,  and  if  he  is  not  led  during  that  period  eitiier  by  accident 
or  intention  to  think  of  them  apart,  he  will  in  time  become  incapable 
of  doing  so  even  by  the  strongest  effort ;  and  the  suj^osition  thiU;  the 
two  facts  can  be  separated  in  naturOi  will  at  last  present  itself  to  his 
mind  with  all  the  characters  of  an  inconceivable  phenomenon.  There 
are  remarkable  instances  of  this  in  the  history  of  science :  instances,  in 
which  the  wisest  nien  rejected  as  impossible,  because  inconceivable, 
things  which  their  posterity,  by  earlier  practice  and  longer  perseve- 
rance in  the  attempt,  found  it  quite  easy  to  conceive,  and  whicli  every* 
bod^  now  knows  to  be  true.  There  was  a  time  when  men  of  the  most 
cultivated  intellects,  and  tbe  most  emancipated  from  the  dominion  of 
early  prejudice,  could  not  credit  the  existence  of  antipodes;  were 
unable  to  conceive,  in  opposition  to  old  association,  the  force  of  gravity 
acting  upwards  instead  of  downwards.  The  Cartesians  long  rejected 
the  Newtonian  doctrine  of  the  gravitation  of  all  bodies  towards  one 
another,  on  the  faith  of  a  general  proposition,  the  reverse  of  which 
seemed  to  them  to  be  inconceivable*— the  proposition  that  a  body  can- 
not act  where  it  is  not.  AH  the  cumbrous  machinery  of  imaginary 
vortices,  assumed  without  the  smallest  particle  of  evidence,  appeared 
to  these  philosophers  a  more  rational  mode  of  explaining  the  heavenly 
motions,  than  one  which  involved  what  seemed  to  them  so  great  an 
absurdity.*  And  they  no  doubt  found  it  ite  impossible  to  conceive 
that  a  body  should  act  upon  the  earth,  at  the  distance  of  the  sun  or 
moon,  as  we  find  it  to  conceive  an  end  to  space  or  time,  or  two  straight 
lines  iuclosing  a  space.  Newton  himself  had  not  been  able  to  realize 
the  conceptibn,  or  we  should  not  have  had  his  hypothesis  of  a  subtle 

•  It  would  be  difficult  to  name  a  man  mom  remarkable  at  once  for  the  greatness  and  the 
oniveraality  of  his  intellectual  powers,  than  JLeibnits.  Yet  this  great  man  gave  as  a  reason 
for  rejecting  Newton*s  scheme  of  the  solar  system,  that  Ood  could  not  make  a  body  revolve 
round  a  distant  centre,  unless  either  by  some  impelling  mechanism,  or  by  miracle :— **  Tout 
ce  qui  n'est  pas  explicable,"  says  he  in  a  letter  to  the  Abb6  Gonti,  «  par  la  nature  des  crta- 
tures,  est  miraculeuz.  11  ne  suffit  paa  de  dire :  Dieu  a  fait  nne  telle  loi  de  nature ;  done 
la  chose  est  natureUe.  II  faut  que  la  loi  soit  ez^utable  par  les  natures  des  crtatures.  Si 
0ieu  donnait  cette  loi,  par  ezemple,  k  un  corps  libre,  de  toumer  ^  Ventour  d*un  certain 
centre,  UfaudrdU  on  qu'U  yja^gidt  d^auina  oorpt  ^par  Uttr  impidoioK  VobligeassttU  dt  nttm 
toijijowrs  doftM  mm  orbite  cireuUire,  ou  qu*il  mSt  un  om  A  #e4  frovsfw,  on  ai^  ilftmditui  (j^U  « 
ooncourut  extraordifudrement ;  car  natureUemMl  fls'^arteia  par  la  tangente.**— HViU'  4f 
l0eibiutZf  ed.  Dutens,  iii.,  446. 
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efiher,  the  occult  cajose  of  gravitation;  and  his  writingB  proye,  that 
although  he  deemed  the  particular  nature  of  the  intermediate  agency 
a  matter  of  conjecture,  the  necessity 'of  same  such  agency  appeared  to 
him  indubitable.  It  would  seem  that  even  now  the  majority  of  scien* 
tific  men  have  not  completely  got  over  this  very  difficulty ;  for  though 
they  have  at  last  learnt  to  conceive  the  sun  aUracting  the  earth  widi- 
out  any  intervening  fluid,  they  cannot  yet  conceive  the  sun  iUunwnating 
the  earth  without  some  such  medium. 

If,  then,  it  be  so  natural  to  die  human  mind,  even  in  its  highest 
state  of  culture,  to  be  incapable  of  conceiving,  and  on  that  ground  to 
beheve  impossible,  what  is  afterwards  not  only  found  to  be  conceivable 
but  provea  to  be  true ;  what  wonder  if  in  cases  where  the  association 
is  BtiU  older,  more  confirmed,  and  more  familiar,  and  in  which  nothing 
ever  occurs  to  shake  our  conviction,  or  even  suggest  to  us  any  concep- 
tion at  variance  with  the  association,  the  acquired  incapacity  should 
continue,  and  be  mistaken  for  a  natural  incapacity  1  It  is  true  our  ex- 
perience of  the  varieties  in  nature  enables  us,  within  certain  lin:^its,  to 
conceive  other  varieties  analogous  to  them.  We  can  conceive  the  sun 
or  moon  falling;  for  although  we  never  saw  them  fall,  nor  ever  perhaps 
imagined  them  &lling,  we  have  seen  so  many  other  things  rail,  that 
we  have  innumerable  familiar  analogies  to  assist  the  conception; 
which,  after  all,  we  should  'probably  have  some  difficulty  in  framing, 
were  we  not  well  accustomed  to  see  the  sun  and  moon  move  (or 
appear  to  move),  so  that  we  are  only  called  upon  to  conceive  a  slight 
change  in  the  direction  of  motion,  a  circumstance  familiar  to  our  ex- 
perience. But  when  experience  affords  no  model  on  which  to  shape 
the  new  conception,  how  is  it  possible  for  us  to  form  it  %  How,  tor 
example,  can  we  imagine  an  end  to  space  or  time  %  We  never  saw 
any  object  without  something  beyond  it,  nor  experienced  any  feeling 
without  something  following  it.  When,  therefore,  we  attempt  to 
conceive  the  last  point  of  space,  we  have  the  idea  irresistibly  raised 
of  other  points  beyond  it.  When  we  try  to  imagine  the  last  instant 
of  time,  we  cannot  help  conceiving  another  instant  after  it.  Nor  is 
there  any  necessity  to  assume,  as  is  done  by  the  school  to'  which  Mr. 
Whewell  belongs,  a  peculiar  fundamental  law  of  the  mind  to  account 
for  the  feeling  of  infinity  inherent  in  our  conceptions  of  dpace  and 
time ;  that  apparent  infinity  is  sufficiently  accounted  for  by  simpler 
and  imiversally  acknowledged  laws. 

Now,  in  the  case  of  a  geometrical  axiom,  such,  for  example,  as  that 
two  straight  lines  cannot  inclose  a  space — a  truth  which  is  testified  to 
us  by  our  very  earliest  impressions  of  the  external  worlds-how  is  it 
possible  (whether  those  external  impressions  be  or  be  not  the  ground 
of  our  belief)  that  the  reverse  of  the  proposition  can  be  otherwise 
than  inconceivable  to  us  1  What  analogy  have  we,  what  similar  order 
of  facts  in  any  other  branch  of  our  experience,  to  facilitate  to  us  the 
conception  of  two  straight  lines  inclosing  a  space  ?  Nor  is  e^en  this 
all.  I  have  already  caSed  attention  to  the  peculiar  property  of  our 
impressions  of  form,  that  the  ideas  or  mental  images  exactly  resemble 
their  prototypes,  and  adequately  represent  them  for  the  purposes  of 
scientific  observation.  From  this,  and  firom  the  intuitive  cnaracter  of 
the  observation,  which  in  this  case  reduces  itself  to  simple  inspection, 
we  cannot  so  much  as  call  up  in  our  imagination  two  straight  lines,  in 
order  to  attemj^t  to  conceive  them  inclosing  a  space,  without  by  thai 
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Tery  act  repeating  the  philosophical  experiment  which  establishes  the 
contraty.  Will  it  reaUy  be  contendea  that  the  inconceivableness  of 
the  thing,  under  such  circumstances,  proves  anything  against  the  ex- 
perimental origin  of  the  conviction  ]  is  it  not  clear  that  in  whichever 
mode  our  belief  in  the  proposition  may  have  originated,  the  impossi- 
bility of  our  conceiving  the  negative  of  it  must,  under  either  hypodiesis, 
be  the  same  ?  As,  then,  Mr.  Whewell  exhorts  those  who  have  any 
difficulty  in  recognizing  the  distinction  held  by  him  between  necessary 
and  contingent  truths,  to  study  geometry — a  condition  which  I  can 
assure  him  I  have  conscientiously  fulfilled-— I,  in  return,  with  equal 
confidence,  exhort  those  who  agree  with  Mr.  Whewell,  to  study  the 
elementary  laws  of  association ;  being  convinced  that  nothing  more  is 
requisite  than  a  moderate  familiarity  with  those  laws,  to  dispel  the 
illusion  which  ascribes  a  peculiar  necessity  to  our  earliest  inductions 
from  experience,  and  measures  the  possibility  of  things  in  themselves, 
by  the  human  capacity  of  conceiving  them. 

I  hope  to  be  pardoned  for  addmg,  that  Mr.  Whewell  himself  has 
both  confirmed  by  his  testimony  the  effect  of  habitual  association  in 
giving  to  an  experimental  truth  tlie  appearance  of  a  necessary  one,  and 
afforded  a  striking  instance  of  that  remarkable  law  in  his  own  person. 
In  his  Philosophy  of  the  Inductive  Sciences  he  continually  asserts,  that 
propositions  which  not  only  are  not  self-evident,  but  which  we  know  to 
have  been  discovered  gradually,  and  by  great  efibrts  of  eenius  and  pa- 
tience, have,  when  once  established,  appeared  so  self-evident  that,  but 
for  historical  evidence,  it  would  have  been  impossible  to  conceive  that 
they  had  not  been  recognized  from  the  first  by  all  persons  in  a  sound 
state  of  their  faculties.  "  We  now  despise  those  who,  in  the  Copemi- 
can  controversy,  could  not  conceive  the  apparent  motion  of  the  sun  on 
the  heliocentric  hypothesis;  or  those  who,  in  opposition  to  Galileo, 
thought  that  a  uniform  force  might  be  that  which  generated  a  velocity 
proportional  to  the  space ;  or  those  who  held  there  was  something  ab- 
surd in  Newton's  doctrine  of  the  different  refrangibility  of  differently 
colored  rays ;  or  those  who  imagined  that  when  elements  combine,  their 
sensible  qualities  must  be  manifest  in  the  compound;  or  those  who  were 
reluctant  to  give  up  the  distinction  of  vegetables  into  herbs,  shrubs,  and 
trees.  We  cannot  help  thinking  that  men  must  have  been  singularly 
dull  of  comprehension  to  find  a  difficulty  in  admitting  what  is  to  us  so 
plain  and  simple.  We  have  a  latent  persuasion  that  we  in  their  place 
should  have  been  wiser  and  more  clear-sighted.;  that  we  should  have 
taken  the  right  side,  and  given  our  assent  at  once  to  the  truth.  Yet  in 
reality  such  a  persuasion  is  a  mere  delusion.  The  persons  who,  in  such 
instances  as  the  above,  were  on  the  losing  side,  were  very  far  in  most 
cases  from  being  persons  more  prejudiced,  or  stupid,  or  narrow-minded, 
than  the  greater  part  of  mankmd  now  are ;  and  die  cause  for  which 
they  fought  was  far  from  being  a  manifestly  bad  one,  till  it  had  been  so 
decided  by  the  result  of  the  war. ...  So  complete  has  been  the  victory 
of  truth  in  most  of  these  instances,  that  at  present  we  can  hardly  ima- 
gine the  struggle  to  have  been  necessary.  The  very  essence  of  these  tri* 
umphs  isy  that  they  lead  us  to  regard  the  views  toe  reject  as  not  onlyjalsef 
but  inconceivable,*** 

This  last  proposition  is  precisely  what  I  contend  tar ;  and  I  ask  no 

•PhihMfhy  tfths  IndnOhe  Sdeneett  vol  il,  p.  174. 
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on  which  the  reasonings  of  the  science  are  founded,  do  not,  any  more 
than  in  other  sciences,  exactly  correspond  with  the  fact ;  but  we  mp* 
pose  that  they  do  so,  for  the  sake  of  tracing  the  consequences  which 
follow  from  me  supposition.  The  opinion  of  Dugald  Stewart  respect- 
ing  the  foundations  of  geometry,  is,  I  conceive,  substantially  correct; 
that  it  is  built  upon  hypotheses ;  that  it  owes  to  this  alone  the  peculiaz 
certainty  supposed  to  distinguish  it ;  and  that  in  any  science  wnatever, 
by  reasoning  from  a  set  of  hypotheses,  we  may  obtain  a  body  of  con- 
clusions as  certain  as  those  of  geometry,  that  is,  as  strictly  in  accord- 
ance with  the  hypotheses,  and  as  irresistibly  compelling  assent  on 
condition  that  those  h^otheses  are  true. 


Se  suppositions  are  so  far  irbm  oemg  necessary,  thai  tliey"af8T10t 
^en  true ;  they  purposely  depart,  more  or 'less  widely,  from  die  truth. 
The  only  sense  in  which  necessity  can  be  ascribed  to  the  conclusions 
of  any  scientific  investigation,,  is  that  of  necessarily  following  from  some 
assumption,  which,  by  the  conditions  of  the  inquiry,  is  not  to  be  ques- 
tioned,   "{p  *^*"  j^i^^ir.-^^  »f  ^^«»»^^  «-u^  ^^^^afr^yp  rritfll"  of  every  de- 

ductive  science  must  stand  to  the  inductions,  or  assumj ^ 

le  science  IS  founded,  and  which,  whether  Irue  or  un^e^  certain  or 

)i9e3" certain  for  the  Vn&petes 

"all  (Seduo- 


ot  mo'pfl,iLicuiar  science,    iina  tnereioi 

tive~6ciences  "^eve^^aid  by  the  ancients  to  be  necessary  propositions. 
We  have  observed  already  that  to  be  predicated  necessarily  was  char- 
acteristic of  the  predicable  Proprium,  and  that  a  proprium  was  Kay 
property  of  a  thing  which  could  be  deduced  from  its  essence,  that  is^ 
from  the  properties  included  in  its  definition. 

§  2.  The  important  doctrine  of  Dugald  Stewart,  which  I  have  en- 
deavored to  enforce,  has  been  contested  by  a  living  philosopher,  Mr. 
Whewell,  both  in  the  dissertation  appended  to  his  excellent  Mec^ni- 
col  Eudidf  and  in  his  more  recent  elaborate  work  on  the  PhUosophp 
of  the  Inductive  Sciences ;  in  which  last  he  also  replies  to  an  article 
in  the  Edinburgh  Review  (ascribed  to  a  writer  of  great  scientific  emi- 
nence), in  which  Stewart's  opinion  was  defended  against  his  fbrmei 
strictures.  Mr.  WhewelVs  mode  of  refuting  Stewart  is  to  prove  against 
him  (as  has  also  been  done  in  this  work),  Siat  the  premisses  of  geom- 
etry are  not  definitions,  but  assumptions  of  the  real  existence  of  things 
corresponding  lo  those  definitions.  This,  however,  is  doing  little  for 
Mr.  Whewell's  purpose,  for  it  is  these  very  assumptions  which  we  say 
are  hypotheses,  an4  which  he,  if  he  denies  that  geometry  is  founded  on 
hypotheses,  must  show  to  be  absolute  truths.  All  he  does,  however, 
is  to  observe,  that  they  at  any  rate  are  not  arbitrary  hypotheses ;  that 
we  should  not  be  at  hberty  to  substitute  other  hypotheses  for  them ; 
that  not  only  "  a  definition,  to  be  admissible,  must  necessarily  refer  to 
and  agree  with  some  conception  which  we  can  distinctly  frame  in  our 
'  thoughts,"  but  that  the  straight  lines,  for  instance,  which  we  define, 
must  be  '*  those  by  which  angles  are  contained,  those  by  which  trian- 

§les  are  bounded,  those  of  which  parallelism  may  be  predicated,  and 
le  like."*     And  this  is  true ;  but  this  has  never  been  contradicted 

*  WflSwsu.*sJtfflcAaiitcol  Eitciid,^.  149,  <f  9efq, 
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Those  who  say  that  the  premisses  of  geometry  ai*e  hypotheses,  are  not 
bound  to  maintain  them  to  be  hypotheses  which  have  no  relation  what 
ever  to  fact.     Since  an  hypothesis  framed  for.  the  purpose  of  scientifie 
inquiry  must  relate  to  something  which  has  real  existence  (for  there 
can  be  no  science  respecting  non-entities),  it  follows  that  any  h^ 
sis  isu^make  respecting  an  objegt^  to  facilitatt^  onr  study  ofit,  must  not 

nature:  we  must  not  ascribe  to  the  thing  any  property  which  it  lias 
not ;  our  liberty  extends  only  to  suppressing  some  of  those  which  it 
has,  under  the  indispensable  obligation  of  restoring  them  whenever, 
and  in  as  far  as,  their  presence  or  absence  would  make  any  material 
difference  in  the  truth  of  our  conclusions.  Of  this  nature,  accordingly, 
are  the  first  principles  involved  in  the  definitions  of  geometry.  In 
their  positive  part  they  are  observed  facts;  it  is  only  in  their  negative 
part  that  they  are  h3rpothetical.  That  the  hypotheses  dhould  be  of 
this  particular  character,  is,  however,  no  further  necessary,  than  inas^ 
much  as  no  others  could  enable  us  to  deduce  conclusions  which,  vrith 
due  corrections,  would  be  true  of  real  objects :  and  in  fact,  when  our 
aim  is  only  to  illustrate  truths  and  not  to  investigate  them,  we  are  not 
under  any  such  restriction.  We  might  suppose  an  imaginary  animal, 
and  work  out  by  deduction,  from  the  known  laws  of  physiology,  its 
natural  history;  or  an  imaginary  commonwealth,  and  frY>m  the  elements 
composing  it,  might  argue  what  would  be  its  &te.  And  the  conclu- 
sions which  we  might  thus  draw  frx)m  purely  arbitrary  hypotheses, 
might  form  a  highly  useful  intellectual  exercise :  but  as  they  could  only 
teach  us  what  would  be  the  properties  of  objects  which  do  not  really 
exist,  they  would  not  constitute  any  addition  to  our  knowledge :  while 
on^he  contrary,  if  the  hypothesis  merely  divests  a  real  object  of  some 
portion  of  its  properties,  without  clothing  it  in  false  ones,  the  conclu- 
vions  will  always  express,  under  known  liability  to  correction,  actual 
truth. 

§  3.  But  although  Mr.  Wheweli  has  not  shaken  Stewart's  doctrine 
as  to  the  hypothetical  character  of  that  portion  of  the  first  principles  of 
geometry  which  are  involved  in  the  so-called  definitions,  he  has,  I  con- 
ceive, greatly  the  advantage  of  Stewart  on  another  important  point 
in  the  theory  of  geometrical  reasoning;  the  necessity  of  admitting, 
among  those  first  principles,  axioms  as  well  as  definitions.  Some  of 
the  axioms  of  Euclid  might,  no  doubt,  be  exhibited  in  the  form  of  defi* 
nitions,  or  might  be  deduced,  by  reasoning,  from  propositions  similar  to 
what  are  so  called.  Thus,  if  instead  of  the  axiom,  Magnitudes  which 
can  be  made  to  coincide  are  equal,  we  introduce  a  definition,  "  Equal 
magnitudes  are  those  which  may  be  so  applied  to*one  another  as  to 
coincide ;"  the  three  axioms  which  follow,  (Af  agnitudes  which  are  equal 
to  the  same  are  equal  to  one  another — If  equals  are  added  to  equals 
the  sums  are  equcd — ^I£  equals  are  taken  firom  equals  the  remainders 
are  equal,)  may  be  proved  by  an  imaginary  superposition,  resembling 
that  by  which  the  fourth  proposition  of  the  first  book  of  Euclid  is  de- . 
monstrated.  But  although  these  and  several  others  may  be  struck  out 
of  the  list  of  first  principles,  because,  though  not  requiring  demon- 
stration, they  are  susceptible  of  it ;  there  wiU  be  found  in  the  list  of 
axioms  two  or  three  fundamental  truths,  not  capable  of  being  demon- 
strated :  among  which  I  agree  vrith  Mr.  Whewell  in  placing  the  prop* 
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ofiition  that  two  straight  lines  cannot  inclose  a  space,  (or  its  eanivalent. 
Straight  lines  which  coincide  in  two  points  coincide  altogeUier,)  and 
some  property  of  parallel  lines,  other  tnan  that  which  constitutes  their 
definition :  the  most  suitable,  perhaps,  being  that  selected  by  I'lofessoi^ 
Play&ir ;  **  Two  straight  lines  which  intersect  each  other  cannot  both 
of  them  be  parallel  to  a  third  straight  Hne."*, 

The  axioms,  as  well  those  which  are  indemonstrable  as  those  which 
admit  of  being  demonstrated,  differ  from  that  other  class  of  &nda- 
mental  principles  which  are  involyed  in  the  definitions,  in  this,  that 
they  are  true  without  any  mixture  of  hypothesis.  That  things  which 
are  equal  to  the  same  thing  are  equal  to  one  anotheri  is  as  true  of  the 
lines  and  figures  in  nature,  as  it  would.be  of  the  imaginary  ones 
assumed  in  the  definitions.  In  this  respect,  however,  mathematicB 
is  only  on  a  par  with  most  other  sciences.  In  almost  all  sciences 
there  are  some  general  propositions  which  are  exactly  true,  while  the 
greater  part  are  only  more  or  less  distant  approximations  to  the  truths 
Thus  in  mechanics,  the  first  law  of  motion,  (the  continuance  of  a  move- 
ment once  impressed,  until  stopped  or  slackened  by  some  resisting  force,) 
is  true  without  a  particle  of  qualification  or  error;  it  is  not  afiected  by 
the  fiiictions,  rigidities,  and  miscellaneous  disturbing  causes,  which 
qualify,  for  example,  the  theories  of  the  lever  and  of  die  pulley.  The 
rotation  of  the  eodth  in  twenty-four  hours^  of  the  same. length  as  in  our 
time,  has  gone  pn  since  the  first  accurate  observations,  without  the 
increase  or  diminution  of  one  second  in  all  that  period.  These  are 
inductions  which  require  no  fiction  to  make  them  be  received  as  accu^ 
rately  true :  but  along  with  them  there  are  others,  as  for  instance  the 
propositions  respecting  the  figure  of  the  earth,  which  are  but  approxi- 
mations to  the  truth ;  and  in. order  to  use  them  for  the  further  advance- 
ment of  our  knowledge,  we  must  feim  that  they  are  exactly  true, 
although  they  really  want  something  bt  being  so.  - 

§  4.  It  remains  to  inquire,  what  is  the  ground  of  our  belief  in  axioms 
—what  is  the  evidence  On  ^hich  they'  rest  1  T  answer,  they  are  ex- 
perimental truths;  generjaJissations  from  observation.  The  proposition. 
Two  straight  lines  cannot  inclose  a  space---or  in  other  words.  Two 
straight  lines  which  have  once  met,  do  not  meet  again,  but  continue  to 
diverge— is  an  induction  from  the  evidence,  of  our  senses. 

This  opinion  runs  counter  to  a  philosc^hic  prejudice  of  long  stand- 
ing and  great  streneth,  and  there  is  probably  no  one  proposition  enun- 
ciated in  this  work  tor  which  a  more  unfavorable  reception  is  to  be  ex- 
pected. It  is,  however,  no  new  opinion  i  and  even  if' it  were  so,  would 
be  entitled  to  be  judged,  not  by  its  novelty,  but  bv  the  strength  of  the 
arguments  by  wmAi  it  can  b^  supported.  I  consider  it  very  fortunate 
that  so  eminent  a  champion  of  the  contrary  opinion  as  Mr.  Whewell, 
has  recently  found  occasion  for  a.  most  elaborate  treatment  of  the  whole 
theory  of  axioms,  in  attempting,  to  coostnicf  thi9  philosophy. of  the 

*  We  might,  it  is  trae,  iofleit  this  property  into  the  definitioii  of  paraUel  linee,  frtminff  tiM 
dafinitioD  so  as  to  require,  bath  that  when  produced  indefinitely  ther  shall  never  meet,  and 
mUo  that  any  straigbt  line  which  intersects  one  of  them  shall,  if  prolonged,  meet  the  other. 
But  by  doing  this  we  by  no  means  get  rid  of  the  assumption ;  we  are  still  obliged  to  take 
for  granted  the  geometrical  troth,  mat  all  straight  lines  in  this  same  plane,  which  have  the 
former  of  these  properties,  hare  also  the  latter.  For  if  it  were  possible  that  they  shoola 
not,  that  is,  if  any  straight  lines  other  than  those  which  are  parallel  according  fo  tbe  defini- 
tion, had  the  property  (n  never  meeting  although  indefinitely  produced,  the  der^nstratioof 
of  the  subsequent  portions  of  the  theoiy  of  parallels  could  not  be  maintained 
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mathemaitical  and-phyBical  sdencea  on  the  basis  of  the  doctrine  against 
which  I  now  contend.  Whoever  is  anxious  that  a  discnasion  shovdd  go 
to  the  bottom  of  the  subject,  must  rejoice  to  see  the  opposite  side  of 
the  question  wordiily  represented.  If  what  is  said  by  such  a  man  as 
Mr.  Whewell,  in  support  of  an  opinion  which  he  has  made  the  founda* 
tion  of  a  syBtematic  work,  can  be  shown  not  to  be  conclusive,  enough 
will  have  been  done  without*  going  further  to  seek  stronger  aiguments 
and  a  more  powerful  advensary. 

It  is  not  necessary  to  show  that  the  truths  whidi  we  call  asdoms  are 
origibally  negated  by  observation,  and  that  ^e  should  never  have 
known  that  two  straight  lines  cannot  inclose  a  space  if  we  had  never 
seen  a  straight  line :  thus  much  being  admitted  by  Mr.  Whewell,  and 
by  all,  in  recent  times,  who  have  adopted  his  view  of  the  subject.  QaX 
thev  contend,  that  it  is  not  experience  vfhich  proves  theaxiom :  but  that 
Its  tnith'to  twrulUVWl  a  'jW'iW'iy  Py,lhp  constitution  of^me^  Py?<*  itsett^ 
from  Se  llrsl  HBWiHiBt  Uiiflilllje  meaning  oi^  the  proposition  ^B  apprg- 
*^ended ;  fttlfl  VntBOtLt  "any  necessity'^r  verifying  it  by  repeated  trials, 
as  is  requisite  in  the  case  of  truths  really  ascertained  by  observa- 
tion. 

They  cannot,  however,  but  allow  that  the  truth  of  the  axiom,  Two 
straight  lines  cannot  inclose  a  space,  even  if  evident  independently  of 
experience,  is  also  evident  from  experience.  Whether  the  axiom  need* 
confirmation  or  not,  it  receives  confirmation  in  almost  every  instant  of 
oiar  lives ;  since  we  cannot  look  at  any  two  straight  lines  which  intei^ 
sect  one  another,  without  seeing  that  £com  that  point  they  continue  to 
diverge  more  aodmore.  Experimental  proof  crowds- in  upon  us  in 
such  endless  profusion,  andwimout  one  instance  in  which  there  can  be 
even  a  suspicion  of  an  exception  to  the  rule,  diat  we  should  soon  hav« 
a  stronger  ground  for  believing  the  axiom,  even  as  an  experimental 
truth,  than  we  have  for  almost  any  of  the  general  truths  which  we  coii* 
fessedly  leam  from  the  evidence  of  our  senses.  Independently  of  d 
priori  evidence,  we  should  certainly  believe  it  with  an  intensity  of  con- 
viction far  greater  than  we  accord  to  any  ordinary  physical  truth ;  and 
this  too  at  a  time  of  life  much  earlier  than  that  from  which  we  date  al- 
most any  part  of  our  acquired  knowledge,  and  much  too  early  to  admit 
of  our  retaining  any  recollection  of  the  history  of  our  intellectual  ope- 
rations at  that  period.  Where  then  is  the  necessity  fbr  assuming  that 
our  recognition*  of  these  truths  has  a  different  origin  from  the  rest  of  our 
knowledge,  when  its  existence  is  perfectly  accounted  fi^r  by  supposing 
its  oriein  to  be  the  same  1  when  the  causes  which  produce  belief  in  all 
other  instances,  exist  in  this  instance,  and  in  a  degree  of  strength  as 
much  superior  to  what  exists  in  other  cases,  as  the  intensity  of  me  be- 
lief itseli  is  superior?  The  burden  of  proof  lies  upon  the  advocates  cf 
the  contrarj.cqiisionj  itTsTof  Ilium  to  point  out  some  fact,  inconsistent 
witirtfie  supposition  that  this  part  of  our  knowledge  of  nature  is  derived 
from  the  same  sources  as  every  other  part. 

This,  for  instance,  they  would  be  able  to  do,  if  they  could  prove 
chronologically  that  we  have  the  conviction  (at  least  practicalfy)  so 
early  in  infancy  as  to  be  anterior  to  those  impressions  on  the  senses^ 
upon  which,  on  the  other  theory,  the  convicdcm  is  founded.  This, 
however,  cannot  be  proved ;  the  point  being  too  far  back  to  be  within 
the  reach  of  memory,  and  fex>  obscure  for  external  observation.  The 
advocates  of  the  d  priori  theory  are  obliged  to  havA  TecouTs^^  tn  other 
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inducdons  from  experience :  the  simplest  and  easiest  cases  of  generali- 
zation from  the  facts  furnished  to  us  by  our  senses  or  by  our  internal 
consciousness. 

While  the  axioms  of  demonstrative  sciences  thus  appqpured  to  be 
experimental  truths,  the  definitions,  as  they  are  incorrectly  called,  of 
those  sciences,  were  found  by  us  to  be  generalizations  from  experience 
which  are  not  even,  accurately  speaking,  truths ;  being  propositions  in 
which,  while  we  assert  of  some  kind  of  object,  some  property  or  prop- 
erties which  observation  shows  to  belong  to  it,  we  at  the  same  time 
deny  that  it  possesses  any  other  properties,-  although  in  truth  other 
properties  do  m  every  individual  instance  accompany,  and  in  most  or 
even  in  all  instances,  modify  the  property  thus  exclusively  predicated. 
The  denial,  therefore,  is  a  mere  fiction,  or  supposition,  made  for  the 
purpose  of  excluding  the  consideration  of  those  modifying  circum- 
stances, when  their  influence  is  of  too  trifling  amount  to  be  worth  con- 
sidering, or  adjourning  it,  when  important,  to  a  more  convenient 
moment. 

From  these  considerations  it  would  appear  that  Deductive  or  De- 
monstrative Sciences  are  all,  without  exception.  Inductive  Sciences : 
that  their  evidence  is  that  of  experience,  but  that  they  are  also,  in  virtue 
of  the  peculiar  character  of  one  indispensable  portion  of  the  general 
formulae  according  to  which  their  inductions  are  made,  Hypothetical 
Sciences.  Their  conclusions  are  only  true  upon  certain  suppositions^ 
which  are,  or  ought  to  be,  approximations  to  the  truth,  but  are  seldom^ 
if  ever,  exactly  true ;  and  to  this  hypothetical  character  is  to  be  ascribed 
the  peculiar  certainty,  which  is  supposed  to  be  inherent  in  demon- 
stration. 

What  we  have  now  asserted,  however,  cannot  be  received  as  univer- 
s^y  true  of  Deductive  or  Demonstrative  Sciences  until  verified  by 
beitig  uppliud-tothe  most  remarkable  i)f  all^osc  seicuDces,  that  of  Num- 
bers f^t^BJiSwyTiftlre^alculus  ;  Arithmetic  and  Algebra.  It  is  harder 
to'TSSCeve  of  TKe*  doctrines  of  this  science  than  oFany  otber,  either  that 
they  are  not  truths  d  priori,  but  experimental  truths,  or  that  their  pe- 
culiar certainty  is  ovnng  to  their  bemg  not  absolute  but  only  conditional 
truths.  This,  therefore,  is  a  case  which  merits  examination  apart;  and 
the  more  so,  because  on  this  subject  we  have  a  double  set  of^doctrinea 
to  contend  with;  that  of  Mr.  Whewell  and  the  d  priori  philosophers  on 
one  side ;  and  on  the  ofbeir,  a  philosophical  theory  the  most  opposite 
to  theirs,  which  was  at  one  time  very  generally  received,  and  is  still 
far  from  being  altogether  exploded  among  metaphysicians. 

§  2.  This  theory^attempts  to  solve  the  difficulty  apparently  inherent 
in  the  case,  by  representing  the  propositions  of  the  science  of  numbers 
as  merely  verbal,  and  its  processes  as  simple  transformations  of  lan- 

fiage,  substitutions  of  one  expression  for  another.  The  proposition, 
wo  and  one  are  equal  to  three^.  accordingto  these  phiTdXHOpMii^,  is  not 
a  iriiCh,  is  uoL  the  assertion  of  a  really  existing  3!act,  but  a  definition  ol 
th^'wofdlteee-f  a  statement  that  mankind  bave  agreed  to  use  the  name 
tfiree  ati  &  sign  exatll^  efquivalent  to  twcTand  ohb-j  to  CaHby  the  fbrmeir 
iiamt!)  wbatcvet"l8  called  by  tbe  other  more  clumsy  phrase.  According 
to'fhis  doctrine,  tbe  longest  p*ocesd  in  algebra  is  but  a  succession  of 
changes  in  terminology,  by  which  equivalent  expresgipqs  ar^  _B^bftti:, ^, 
tilled  UH&  fbr  auuill'tii  j'TTB^iTe^'of  translatioDB  oTtKe  same  fact,  from' 
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>>ne  into  another  language :  though  how,  after  such  a  series  of  transla^ 
dons,  the  fact  itself  comes  out  changed,  (as  when  we  demonstrate  a  new 

Seometrical  theorem  by  algebra,)  they  have  not  explained ;  and  it  is  a 
ifficulty  ^vAich  is  fatal  to  their  theory. 

It  must  be  acknowledged  that  there  are  peculiarities  in  the  processes 
of  arithmetic  and  algebra  which  render  the  above  theory  very  plausi* 
ble,  and  have  m^  unnaturally  made  those  sciences  the  stronghold  of 
Nominalism*  ^he  doctrine  that  we  can  discover  facts,  detect  the 
ydden  processSTof  nature,  by  an  artful  manipulation  of  language,  is 
10  contrary  to  common  sense,  tha^^  person  must  have  made  some  \/ 

advances  in  philosophy  to  believe  itjjmen  fly  to  so  paradoxical  a  belief 
to  avoid,  as  they  thmk,  some  even  greater  difficulty,  which  the  vulgar 
do  not  see.^  What  has  led  many  to  believe  that  reasoning  is  a  mere 
verbal  process,  is,  that  no  other  theoiy  seemed  reconcilable  with  the 
nature  of  the  Science  of  Numbers.  For  we  do  not  carry  any  ideas 
along  with  us  when  we  use  the  symbols  of  arithmetic  or  of  algebra. 
In  a  geometrical  demonstration  we  have  a  mental  diagram,  if  not  one 
upon  paper ;  AB,  AC,  are  present  to  our  imagination  as  lines,  inter- 
secting other  lines,  forming  an  angle  with  one  another,  and  the  like ; 
bat  not  so  a  and  h.  These  may  represent  lines  or  any  other  magni- 
tudes, but  those  magnitudes  are  never  thought  of;  nothing  is  realized 
in  our  imagination  but  a  and  h.  The  ideas  which,  on  the  particular 
occasion,  they  happen  to  represent,  are  banished  from  the  mind  during 
every  intermediate  part  of  the  process  between  the  beginning,  when 
the  premisses  are  txanslated  from  thing^s  into  signs,  and  the  end,  when 
the  conclusion  is  translated  back  from  signs  mto.  thines.  N^thing^ 
th^jQ^Hbeing  in  thj^rflasflneir^s  mJgdbuMjtf  symbolSj  what  can  seem 
more  madrnlsdrble  than  to  pr^tenotHaTSe  reasoning  process  has  to  do 
with  anjthing  more  ?  We  seem  to  have  come  to  one  of  Bacon's  Pre- 
rog&five  lnstaiiceiS7  an  experiw^ntum  crucis  on  the  nature  of  reasoning 
itself. 

Neverthelesgjt.will  aypear  on  consideration,  that  this  apparently  so 
decSTveTris'tance  is  no  mstance  at  all :  that  there  i8"'in  eVory  BHm  of 
an^J^fteticaTortnge'braical  calculation  a  real  induction,  ^  j^dl  infer- 
ence of  facts' from  facts;,  and  that  what  disguises  the  induction 
h  simply  its  comprehensive  nature,  and  the  consequent  extreme 
generality  of  the  language.  ^^  nf'^hflia  BIVIfT  ^**  numbers  of  somg*  I  | 
thing:  there  are  no  such  things  as  numbers  in  the  absf ract'.""  Tin  must  I  I 
mean  ten  bodies,  "Of  ten  Sd!bi9if7'OP-«eii-« beatings'  of  the"  pulse.  But 
though  numbers  must  be  numbers  of  something,  they  may  be  numbers 
of  anything.  Propositions,  therefore,  concerning  numbers,  have  the  ' 
remarkable  peculiarity  that  they  are  prepositions  concerning  all  things 
whatever;  all  objects,  all  existences  of  every  kind,  known  to  our 
experience.  All  things  possess  quantity ;  consist  of  parts  which  can 
be  numbered ;  and  in  that  character  possess  all  the  properties  which 
are  called  properties  of  numbers.  That  half  of  four  is  two  must  be 
true  whatever  the  word  four  represents,  whether  four  men,  four  miles, 
or  four  pounds  weight  We  need  only  conceive  a  thinor  divided  into 
four  equal  parts,  (and  all  things  may  be  conceived  as  so  divided,)  to  be 
able  to  predicate  of  it  every  property  of  the  number  four,  that  is, 
every  arithmetical  proposition  in  which  the  number  four  stands  on  one 
side  of  the  equation.  Algebra  extends  the  generalization  still  further :  ' 
every  number  represents  that  particular  number  of  all  things  without 
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distinction,  but  every  algebraical  symbol  does  more,  it  represents  all 
numbers  without  distinction.  As  soon  as  wo  conceive  a  thing  divided 
into  equal  parts,  without  knowing  into  what  numbers  of  puis,  we  may 
call  it  a  or  x,  and  apply  to  it,  without  danger  of  error,  ^ery  alge- 
braical formula  in  the  books.  I  The  proposition,  2{a  +  h)  =  Sa-j-  2&, 
is  a  truth  coextensive  vtrith  tne  creation.r  Since  then  algebraical 
truths  are  true  of  all  things  whatever,  and  pot,  like  those  of  geometry, 
true  of  lines  only  or  angles  only,  it  is  no  wonder  that  the  symbols 
should  not  excite  in  our  minds  ideas  of  any  things  in  particular. 
When  we  demonstrate  the  forty-seventh  proposition  of  Euclid,  it  is 
not  necessary  that  the  words  should  raise  m  us  an  image  of  all  right- 
angled  triangles,  but  only  of  some  one  right-angled  triangle :  so  in 
algebra  we  need  not,  under  the  symbol  a,  picture  to  ourselves  all 
things  whatever,  but  only  some  one  thing ;  why  not,  then,  the  letter 
itself?  The  mere  written  characters,  a,  b,  x,  y^  jt,  serve  as  well  for 
representatives  of  Things  hx  general,  as  any  more  complex  and 
apparently  more  concrete  conception.  That  we  are  conscious  of 
them  however  in  their  character  of  things,  and  not  of  mere  siras,  is 
evident  from  the  fact  that  our  whole  process  of  reasoning  is  earned  on 
by  predicating  of  them  the  properties  of  things.  In  resolving  an 
algebraic  equation,  by  what  rules  do  we  proceed  ?  By  applying  at 
each  step  to  a,  ^,  and  x,  the  proposition  that  equals  added  to  equals 
make  equals;  that  equals  taken  lirom  equals  leave  equals;  and  other 
propositions  founded  upon  these  two.  iThese  are  not  properties  of 
language,  or  of  sigrns  as  such,  but  of  magnitudes,  which  is  as  much  as 
to  say,  of  all  things.  The  inferences,  therefore,  which  are  successively 
drawn,  are  inferences  concerning  Things,  not  symbols;  although  as 
any  Things  whatever  will  serve  the  turn,  there  is  no  necessity  for 
keeping  the  idea  of  the  Thing  at  all  distinct,  and  consequently  the 
process  of  thought  may,  in  this  case,. be  allowed  without  danger  to  do 
what  all  processes  of  thought,  when  they  have  been  performed  often, 
will  do  if  permitted,  namely,  to  become  entirely  mecmanical.  Hence 
the  general  language  of  algebra  comes  to  be  used  familiarly  without 
excitinff  ideas,  as  all  other  general  lanraage  is  prone  to  do  f^om  mere 
habit,  though  in  no  other  case  than  this  can  it  be  done  with  complete 
safety.  But  when  we  look  back  to  see  finom  whence  the  probative 
force  of  the  process  is  derived,  we  find  that  at  every  single  step, 
unless  we  suppose  ourselves  to  be  thinkinc'  and  talking  of  the  things, 
and  not  the  merO  symbols,  tl»B  evidence  fails. 

There  is  another  circumstance,  which,  still  more  than  that  which  we 
have  now  mentioned,  gives  plausibility  to  the  notion  that  the  proposi- 
tions of  arithmetic  and  algebra  are  merely  verbal.     This  is,  that  when 
considered  as  propositions  respecting  Things,  they  all  have  the  appear- 
ance of  being  identical  proposidons.     The  assertion.  Two  and  one 
are  equal  to  three,  considered  as  an  assertion  respecting  objects,  as 
for  instance  '*  Two  pebbles  and  one  pebble  are  equal  to  three  peb- 
bles," does  not  affirm  equality  between  two  collections  of  pebbles,  but 
;,  absolute  identity.     It  affirms  that  if  we  put  one  pebble  to  two  pebbles* 
X  .^  those  very  pebbles  are  three.  .  The  objects,  therefore,  being  the  very 
'  same,  and  the  mere  assertion  that  "  objects  ai'e  themselves"  being  in- 
significant, it  seems  but  natural  to  consider  the  proposition.  Two  and 
'  one  are  equal  to  three,  as  asserting  mere  identity  of  signification  be* 
tween  the  two  names. 
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This,  however,  though  it  looks  so  plaiftible,  will  not  stand  examin* 
ation.  The  expression,  "  two  pebbles  and  one  pebble,"  and  the  ex- 
pression, "  three  pebbles,"  stand  indeed  for  the  same  aggregation  ol 
objects,  but  they  by  no  means  stand  for  the  same  physical  fact.  They 
are  names  of  the  same  objects,  but  of  those  objects  in  two  different 
states :  though  they  denote  the  same  things,  their  omnotation  is  differ- 
ent. Three  pebbles  in  two  separate  parcels,  and  three  pebbles  in 
one  parcel,  do  not  make  the  same  impression  on  our  senses ;  and  the  as- 
sertion that  the  very  same  pebbles  may  by  an  alteration  of  place  and  by 
arrangement  be  made  tb  produce  either  the  one  set  of  sensations  or  the 
other,  though  it  is  a  very  familiar  proposition,  is  not  an  identical  one. 
It  b  a  truth  known  to  us  by  early  and  constant  experience :-  an  induc- 
tive trtfth :  and  sudh  truths  are  the  foundation  of  the  science  of  Num- 
ber. The  fundamental  truths  of  that  science  all  rest  upon  the  evidence 
of  sense ;  they  are  proved  by  showing  to  our  eyes  and  our  fingers  that 
any  given  number  of  objects,  ten  balls  for  example,  may  by  separation 
and  rearrangement  exhibit  to  our  senses  all  the  different  sets  of  num- 
bers the  sum  of  which  is  equal  to  ten.  All  the  improved  methods  of 
teaching  arithmetic  to  children  proceed  upon  a  knowledge  of  this  fact. 
All  who  wish  to  carry  the  child's  mind  along  with  them  in  learning 
arithmetic ;  all  who  (as  Dr.  Biber  in  his  remarkable  Lectures  on  Edu- 
cation expresses  it)  wish  to  teach  numbers,  and  not  mere  ciphers— now 
teach  it  through  the  evidence  of  the  senses,  in  the  manner  we  have 
described.* 

We  may,  if  we  please,  call  the  proposition  "  Three  is  two  and  one," 
a  definition  of  the  number  three,  and  assert  that  arithmetic,  as  it  has 
been  asserted  that  geometry,  is  a  science  founded  upon  definitions.    ^Q]^ 


of  fact.  Thc^roposition,"^'  A  circle  is  a  figure  bounded  by  aline  wmch 
Eas  k\l"\t8  points  equally  distant  from  a  point  within  it,''  is  called  the 
definition  of  a  circle ;  but  the  proposition  from  which  so  many  conse- 
quences follow,  and  which  is  really  a  first  principle  of  geometry,  is, 
that  figures  answering  to  this  description  exist.  And  thus  we  may 
call,  *'  Three  is  two  and  one,"  a  definition  of  three ;  but  the  calcula- 
tions which  depend  upon  that  proposition  do  not  follow  firom  the  defi- 
nition itself,  but  from  an  arithmetical  theorem  presupposed  in  it,  namely,  / 
that  collections  of  objects  exist,  which  while  they  impress  the  senses  "^ 
thus,  o^,  may  be  separated  into  two  yfijis,  thus,  oo  o.  This  propo- 
sition being  granted,  we  term  all  such  parcels  Threes,  after  which  the 
enunciation  of  the  above-mentioned  physical  fact  will  serve  alelb  for  a 
definition  of  the  word  Three. 

The  Science  of  Number  is  thus  no  exception  to  the  conclusion  we 
previously  arrived  at,  that  the  processes  even  of  deductive  sciences  are 
altogether  inductive,  and  that  uieir  first  principles  are  generalizations 

*  See,  for  illuttratiotas  of  ▼arioos  sorU,  Profeaaor  Iji0LEB*8  Pkihaophy  ofArithnutic ;  and 
eee  also  two  of  the  most  efficient  books  ever  written  for  training  the  infant  intellect, 
Mr.  HoBACS  Grant's  Arithmetic  far  Young  Children^  and  his  Second  Stage  of  Arithmetic, 
both  pabliahed  bj  the  Society  for  the  Diilusion  of  Ueefiil  Knowledge. 

**  Number,**  says  the  roTiewer  of  Mr.  'Wheweil,  already  cited*  **  we  cannot  help  regarding 
as  an  abstraction,  and  consequently  its  general  properties  or  its  axioms  to  be  of  necessity 
iaductiYely  concluded  from  tbe  consideration  or  particular  cases.  And  surely  this  is  the 
way  in  which  children  do  acquire  their  knowledge  of  number,  and  in  which  tney  learn  its 
axioms.  The  apples  and  the  marbles  are  put  iu  requisition,  and  through  the  multitude  ol 
gingerbread  nuts  their  ideas  acquire  clearness,  precision,  and  generality.'* 
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fi^om  experience.  It  remafns  to  be  examined  whether  this  science 
resembles  geometry  in  the  further  circumstance,  that  some  of  its  indue* 
tions  are  not  exactly  true ;  and  that  the  peculiar  certainty  ascribed  to 
it,  on  account  of  which  its  propositions  are  called  Necessary  Truths,  is 
fictitious  and  hypothetical,  oeing  true  in  no  other  sense  than  that  those 
propositions  necessarily  follow  from  the  hypothesis  of  the  truth  of  prem- 
isses which  are  avowedly  mere  approximations  to  truth. 

§  3.  The  inductions  of  arithmetic  are  of  two  sorts :  first,  those  whicn 
we  have  just  expounded,  such  as  One  and  one  are  two.  Two  and  one 
are  three,  &c.,  which  may  be  called  the  definitions  of  the  various 
numbers,  in  the  improper  or  geometrical  sense  of  the  word  Definition; 
and  secondly,  the  two  following  axioms :  The  sums  of  equals  ai^  equals 
The  differences  of  equals  are  equal.  These  two  are  sufficient ;  for  the 
corresponding  propositions  respecting  unequals  may  be  proved  from 
these,  by  the  process  well  known  to  mathematicians  under  the  name  of 
reductio  ad  absurdum. 

These  axioms,  and  likewise  the  so-called  definitions,  are,  as  already 
shown,  results  of  induction ;  true  of  all  objects  whatever^  and,  as  it  may 
seem,  exactly  true,  without  any  hvpothetical  assumption  of  unqualified 
truth  where  an  approximation  to  it  is  all  that  exists.  The  conclusions^ 
therefore,  it  will  naturally  be  inferred,  are  exactly  true,  and  the  science 
of  number  is  an  exception  to  other  demonstrative  sciences  in  this,  thai 
the  absolute  certainty  which  is  predicable  of  its  demonstrations  is  inde- 
pendent of  all  hypothesis. 

On  more  accurate  investigation,  however,  it  will  be  found  that,  even 
in  this  case,  there  is  one  hypothetical  element  in  the  ratiocination.  In 
all  propositions  concerning  numbers,  a  condition  is  implied,  without 
which  none  of  them  would  be  true ;  and  that  condition  is  an  assump- 
tion which  may  be  false.  The  condition  is,  that  1=1;  that  all  the 
numbers  are  numbers  of  the  same  or  of  equal  units.  Let  this  be  doubt- 
ful, and  not  one  of  the  propositions  of  arithmetic  will  hold  true.  How 
can  we  know  that  one  pound  and  one  pound  make  two  pounds,  if  one 
of  the  pounds  may  be  troy,  and  the  other  avoirdimois  1  They  may  not 
make  two  pounds  of  either,  or  of  any  weight  How  can  we  know  that 
a  forty-horse  power  is  always  equal  to  itself,  unless  we  assume  that  all 
horses  are  of  equal  strength  ?  It  is  certain  that  1  is  always  equal  in 
number  to  1 ;  and  where  the  mere  number  of  objects,  or  of  the  parts 
of  an  object,  without  supposing  them  to  be  equivalent  in  any  other 
respect,  is  aU  that  is  material,  the  conclusions  of  arithmetic,  so  far  as 
they  go  to  that  alone,  are  true  without  mixture  of  hypothesis.  There 
are  a  few  such  cases ;  as,  for  instance,  an  inquiry  into  the  amount  of 
population  of  any  country.  It  is  indifferent  to  that  inquiry  whether 
they  are  grown  people  or  children,  strong  or  weak,  tail  or  short;  the 
only  thing  we  want  to  ascertain  is  their  number.  •  But  whenever,  from 
equality  or  inequality  of  number,  equality  or  inequality  in  any  other 
respect  is  to  be  inferred,  arithmetic  carried  into  such  inquiries  becomes 
as  hypothetical  a  science  as  geometry.  All  units  must  be  assumed  to 
be  equal  in  that  other  respect ;  and  this  is  never  precisely  true,  for 
one  pound  weieht  is  not  exactly  equal  to  another,  nor  one  mile's  length 
to  another;  a  nicer  balance,  or  more  accurate  measuring  instruments, 
would  always  detect  some  difference. 

What  is  x>mmonly  called  mathematical  certainty,  therefore,  which 
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comprises  the  two-fold  conception  of  unconditional  truth  and  perfect 
accuracy,  is  not  an  attribute  of  all  mathematical  truths,  but  of  those 
only  wluch  relate  to  pure  Number,  as  distinguished  from  Quantity, 
in  tiie  more  enlarged  sense ;  and  only  so  long  as  we  abstain  from  sup- 
posing that  the  numbers  are  a  precise  index  to  actual  quantities.  The 
certainty  usually  ascribed  to  the  conclusions  of  geometry,  and  even  to 
those  of  mechanics,  is  nothing  whatever  but  certainty  of  inference. 
We  can  have  full  assurance  of  particular  results  under  particular  sup- 
positions, but  we  cannot  have  the  same  assurance  that  these  suppositions 
are  accurately  true,  nor  that  they  include  all  the  data  which  may  exei^ 
cise  an  influence  over  the  result  in  any  given  instance. 

§  4.  It  appears,  therefore,  that  tiie  method  of  all  Deductive  Sciences 
is  hypotiietical  They  proceed  by  tracing  the  consequences  of  certain 
assumptions ;  leaving  for  separate  consideration  whether  the  assump- 
tions are  true  or  not,  and  if^not  exactly  true,  whether  they  are  a  suffi- 
ciently near  approximation  to  the  truth.  The  reason  is  obvious.  Since 
it  is  only  in  questions  of  pure  number  that  the  assumptions  are  exactiy 
true,  and  even  tiiere,  only  so  long  as  no  conclusions  except  purely  nu- 
merical ones  are  to  be  founded  upon  them ;  it  must,  in  all  other  cases 
of  deductive  investi^tion,  form  a  part  of  the  inquirv,  to  determine  how 
much  the  assumptions  want  of  bemg  exactly  true  m  the  case  in  hand« 
This  is  generally  a  matter  of  observation,  to  be  repeated  in  every  fr^sh 
case ;  or  if  it  has  to  be  setded  by  argument  instead  of  observation,  may  re- 
quire, in  every  different  case,  different  evidence,  and  present  every  de- 
gree of  difficulty  from  the  lowest  to  tiie  highest.  But  the  other  part  of  the 
process — ^viz.,  to  determine  what  else  may  be  concluded  if  we  find,  and 
m  proportion  as  we  find,  tiie  assumptions  to  be  trxtb—maj  be  performed 
once  for  all,  and  tiie  results  held  ready  to  be  employed  as  the  occasions 
turn  up  for  use.  .  We  thus  do  all  beforehand  that  can  be  so  done,  and 
leave  the  least  possible  work  to  be  performed  when  cases  arise  and  press 
for  a  decision.  This  inquiry  into  the  inferences  which  can  be  dravni 
from  assumptions,  is  what  properly  constitutes  Demonstrative  Science. 

It  i9  of  course  quite  as  practicable  to  arrive  at  new  conclusions  from 
facts  assumed,  as  from  facts  observed ;  from  fictitious,  as  from  real,  in- 
ductions. Deduction,  as  we  have  seen,  consists  of  a  series  of  inferences 
in  tiiis  form :  a  is  a  mark  of  b,  b  o£c,  c  ofd,  therefore  a  is  a  mark  of  d, 
which  last  may  be  a  truth  inaccessible  to  direct  observation.  In  like 
manner  it  is  allowable  to  say.  Suppose  that  a  were  a  mark  ofb,  b  of  c, 
and  co£d,a  would  be  a  mark  o£d,  which  last  conclusion  was  not  thought 
of  by  those  who  laid  down  the  premisses.  A  system  of  propositions  as 
complicated  as  geometry  ftiight  be  deduced  from  assumptions  which  are 
^dHae ;  as  was  done  by  Ptolemy,  Descartes,  and  others,  m  their  attempts 
to  explain  synthetically  the  phenomena  of  the  solar  system,  on  the  sup- 
position that  the  apparent  motions  of  the  heavenly  bodies  were  the  real 
motions,  or  were  produced  in  some  way  more  or  less  different  from  the 
true  one.  Sometimes  the  same  thing  is  knowingly  done,  for  the  pur- 
pose of  showing  the  falsity  of  the  assumption ;  which  is  c^^d  BireduC' 
Ho  ad  ahsurdum.  In  such  cases,  the  reasoning  is  as  fofl^s :  a  is  a 
mark  of  &,  and  b  of  c ;  now  if  c  were  also  a  mark  of  £2,  a  would  be  a  mark 
of  d ;  but  d  is  known  to  be  a  mark  of  the  absence  of  a ;  consequently  a 
would  be  a  mark  of  its  ovn  absence,  which  is  a  contradiction ;  therc^ 
fore  c  is  not  a  mark  of  d, 
Y 
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§  5.  It  has  even  been  held  by  some  philosophen,  that  all  >*8tiociiw* 
tion  rests  in  the  last  resort  upon  a  ree&tctio  oA  absurdwn ;  since  the 
way  to  enforce  assent  to  it,  in  case  of  obscurity,  would  be  to  show  that 
if  the  conclusion  be  denied  we  must  deny  some  one  at  least  of  the 
premisses,  which,  as  they  are  all  supposed  true,  Would  be  a  contradic- 
tion. And,  in  accordance  with  this,  many  haye  thought  that  the  pecu- 
liar nature  of  the  evidence  of  ratiocination  consisted  in  the  impossibility 
of  admitting  the  premisses  and  rejecting  the  conclusion  without  a  con- 
tradiction in  terms.  This  theory,  however,  is  (][uite  inadmissible  as  an 
explanation  of  the  grounds  on  which  ratiocination  itself  rests.  If  any 
one  denies  the  conclusion  notwithstanding  his  admission  of  the  prem- 
isses, he  is  not  involved  in  any  direct  and  express  contradiction  until  he 
18  compelled  to  deny  some  premiss ;  ibid  hd  can  only  be  forced  to  do 
this  by  a  reductio  adabsurdrnm,  that  is,  by  another  ratiocination :  now, 
if  he  denies  the  validity  of  the  reasoning  process  itself,  he  can  no  more 
be  forced  to  assent  to  the  second  syllogism  than  to  the  first.  In  truth, 
therefore,  no  one  is  ever  forced  to  a  contradiction  in  terms :  he  can 
only  be  forced  ly  a  contradiction  (or  rather  an  infringement)  of  the 
fundamental  maxm  of  ratiocination,  namely,  that  whatever  has  a  mark, 
has  what  it  is  a  iLark  of;  or  (in  the  case  of  universal  propositions), 
that  whatever  is  a  mark  of  a  ^ing,  is  a  mark  of  .whatever  else  that 
thing  is  a  mark  of.  For  in  the  case  of  eveir  correct  argument,  as  soon 
as  thrown  into  the  syllogistic  form,  it  is  evident  vnthout  the  aid  of  any 
other  syllogism,  that  he  who,  admitting  the  premisses,  fails  to  draw 
the  conclusion,  does  not  conform  to  the  above  axiom. 

Without  attaching  exaggerated  importance  to  the  distinction  now 
dravim,  I  think  it  enables  us  to  characterize  in  a  more  accurate  manner 
than  is  usually  done,  the  nature  of  demonstrative  evidence  and  of  logi- 
cal necessity.  That  is  necessary,  from  which  to  vnthhold  our  assent 
would  be  to  violate  the  above  axiom.  And  since  the  axiom  can  only 
be  violated  by  assenting  to  premisses  and  rejecting  a  legitimate  con- 
clusion from  diem,  nothing  is  necessary  except  the  connexion  between 
a  conclusion  and  premisses ;  of  which  doctnne,  the  whole  of  this  and 
thepreceding  chapter  are  submitted  as  the  proof. 

We  have  now  proceeded  as  &r  in  the  theory  of  Deduction  as  we 
can  advance  in  the  present  stage  of  our  inquiry.  Any  furdier  insight 
into  the  subject  requires  that  the  foundation  shall  have  been  laid  of 
the  philosophic  theory  of  Induction  itself;  in  which  theory  that  of 
deduction,  as  a  mode  of  induction,  which  we  have  now  shown  it  to  be, 
will  assume  spontaneously  the  place  which  belongs  to  it,  and  will  re- 
ceive its  share  of  vrfaatever  light  may  be  thfown  upon  the  great  intel- 
lectual operation  of  which  it  forms  so  impordbt  a  part 

We  here,  therefore,  dose  the  Second  Book.  The  theory  of  Induc- 
tion, in  the  most  comprehensive  sense  of  the  tenn,  will  form  the  sob- 
K  %  of  the  Third. 
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According  to  the  doctrine  now  stated,  the  highest,  or  rather  the  only  proper  object  of 
f  &ysice,  is  to  ascertain  those  established  coojonctiona  of  sacceaaiTe  oTenta,  which  coiisti- 
tote  the  order  of  the  nniverse ;  to  record  the  phenomena  which  it  exhibits  to  our  obsenra^ 
tions,  or  which  it  discloses  to  our  experiments ;  and  to  refer  these  phenomena  to  their  gen- 
eral laws.'*— D.  Stewart,  EUmaUs  of  the  PhUoaopky  of  th§  Hunum  Mind,  toL  ii,  chap.  iv. 
sect  1. 

'*In  such  eaaea  the  indactire  and  dedaotrve  methods  of  inoidiy  may  be  aaid  to  go  hand 
in  hand,  the  one  Teriiying  the  conclusi<»8  deduced  bjr  the  otoer;  ana  the  combination  of 
experiment  and  theory,  which  may  thus  be  brought  to  bear  in  such  cases,  forms  an  engine 
nsTdtiCOvery  ihfiiutely  more  powerfol  than  either  taken  separately.  This  atate  of  any  de- 
partment of  sdenoe  is  perhapa  of  all  others  the  most  interesting,  and  that  which  promiaes 
Jie  most  to  research."~SiB  J.  Hbbschkl,  DiMomnecnthf  Study  ^Natural  Phiitmphy, 


CHAPTER  !• 

PREUMINABT  OBSEBVATIONS   ON   INDUCTION  IN  GENSRAL. 

§  I.  The  portion  of  the  present  inquiry  upon  which  we  are  now 
about  to  enter,  may  be  considered  as  die  principal,  both  from  its  sur- 
passing in  intricacy  all  the  other  branches,  and  because  it  relates  to  a  pro- 
cess which  ha3  been  shown  in  the  preceding  Book  to  be  that  in  which 
the  Investigation  of  Nature  essentially  consists.  We  have  found  that 
all  Inference,  consequently  all  Proof,  and  all  discovery  of  truths  not 
self-evident,  consists  of  inductions^  and  the  interpretation  of  inductions : 
that  all  our  knowledge,  not  intuitive,  comes  to  us  exclusively  from 
>  diat  source.  What  Induction  is,  therefore,  and  what  conditions  render 
it  legitimate,  cannot  but  be  deemed  the  main  question  of  the  science  of 
logic — the  question  which  includes  all  others.  It  is,  however,  one^ 
which  professed  writers  on  logic  have  almost  entirely  passed  over. 
The  generalities  of  the  subject  have  not  been  aft;ogether  neglected  bj 
metaphysicians ;  but,  for  want  of  sufficient  acquaintance  wim  the  pro- 
cesses by  which  science  has  actually  succeeded  in  establishing  general 
truths,  their  analysis  of  the  inductive  operation,  even  when  unexcep- 
tionable as  to  correctness,  has  not  been  specific  enough  to  be  made 
the  foundation  of  practical  rules,  which  might  be  for  mduction  itself 
what  the  rules  of  the  syllo^m  are  for  the  interpretation  of  induction ; 
while  those  by  whom  physical  science  has  been  carried  to  its  present 
high  state  of  improvement — and  vvho,  to  arrive  at  a  complete  theory  of 
the  process,  needed  only  to  generalize,  and  adapt  to  all  varieties  of 
problems,  the  methods  which  they  themselves  employed  in  their  ha- 
oitual  pursuits — ^never  until  very  latelv  made  any  serious  attempt  to 
philosophize  on  the  subject,  nor  regarded  the  mode  in  which  they  ar- 
rived at  their  conclusions  as  deserving  of  study,  independently  of  the 
conclusions  themselves. 


c 
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Although,  for  these  reasons,  there  is  not  yet  extant  a  body  of  Induc- 
tive Lo^c,  scientifically  constnicted ;  the  materials  for  its  construction 
exist,  widely  scattered,  but  abundant:  and  the  selection  and  ;irrange- 
ment  of  those  materials  is  a  task  with  which  intellects  of  th^  highest 
order,  possessed  of  the  necessary  acquirements,  have  at  length  consent- 
ed to  occupy  themselves.  Within  a  few  years  diree  writers,  profoundly 
versed  in  every  branch  of  physical  science,  and  not  unaccustomed  to 
carry  their  speculations  into  still  higher  regions  of  knowledge,  have 
made  attempts,  of  unequal  but  all  of  very  great  merit,  towards  the 
creation  of  a  Philosophy  of  Induction  :  Sir  J(Hm  Herschel,  in  his  jDw- 
caurse  on  the  Study  ^Natural  Philosophy  ;  Mr.  Whewell,  in  his  Sw- 
tory  and  Philosophy  of  the  Inductive  Sciences;  and,  greatest  of  all, 
M.  Auguste  Gomte,  in  his  Cours  de  Philosophic  Positive^  a  work  which 
only  requires  to  be  better  known,  to  place  its  author  in  the  very  high- 
est class  of  European  thinkers.  That  the  present  writer  does  not 
coniuder  any  of  these  philosophers,  or  even  all  of  them  together,  to  have 
entirely  accomplished  this  important  work,  is  implied  in  his  attempting 
to  contribute  something  further  towards  its  achievement ;  but  wiui  his 
comparatively  imperfect  knowledge  of  the  various  physical  sciences, 
the  attempt  would  have  been  desperate  unless  the  materials  had 
been  brought  together,  and  had  undergone  a  partial  elaboration,  by 
their  more  competent  hands ;  even  if  he  could  have  dispensed  with 
the  many  important  logical  ideas  and  principles,  for  the  first  sugges- 
tion of  which  he  has  been  indebted  to  one  or  other  of  those  writers. 

^      §  2..  For  the  purposes  of  the  present  inquiry,  Induction  may  be  de- 

/fined,  the  operation  of  discovering  and  proving  general  propositions.  \ 
ttls  true  that  (as  already  shown)  the  process  of  indirectly  ascertaining  in- 
dividual fiaicts,  is  as  truly  inductive  as  that  by  which  we  establish  general 
truths.    But  it  is  not  a  different  kind  of  induction ;  it  is  another  form  of  th^ 
,very  same  process:  since,  on  the  one  hand,  generals  are  but  collec- 

/  tions  of  particulars,  definite  in  kind  but  indefinite  in  number;  and  on  the 
other  hand,  whenever  the  evidence  which  we  derive  fi'om  observation 
of  known  cases  justifies  us  in  drawing  an  inference  respecting  even  one 
unknown  case,  we  should  on  the  same  evidence  be  justified  m  drawing 

i  a  similar  inference  with  respect  to  a  whole  class  of  cpses.     The  infer- 
ence eiffftr  does  not  hold  at  all,  or  it  holds  in  all  cases  of  a  certain  de- 

<  scriptiqn ;  in  all  cases  which,  in  certain  definable  respects,  resemble 
those  we  have  observed. 

If  these  remarks  are  just ;  if  the  principles  and  rules  of  inference  are 
the  same  whether  we  infer  general  propositions  or  individual  facts ;  it 
follows  that  a  complete  logic  of  the  sciences  would  be  also  a  complete 
logic  of  practical  business  and  common  life.  Since  there  is  no  case  of 
legitimate  inference  from  experience,  in  which  the  conclusion  may  not 
legitimately  be  a  general  proposition ;  an  analysis  of  the  process  by 
which  general  truths  are  arrived  at,  is  virtually  an  analysis  o^  all  induc- 
tion whatever.  "Whether  we  are  inquiring  into  a  scientific  principle  or 
into  an  individual  ftict,  and  whether  we  proceed  by  experiment  or  by  ra- 
tiocination, every  step  in  the  train  of  inferences  is  essentially  inductive, 
and  the  legitimacy  of  the  induction  depends  in  both  cases  upon  the  same 
conditions. 

True  it  is  that  in  the  case  of  the  practical  inquirer,  who  is  endeavor 
ing  to  ascertain  facts  not  for  the  purposes  of  science  but  for  those  of 
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business,  such  for  instance  as  the  advocate  or  the  judge,  the  chief  diffi* 
culty  is  one  in  which  the  principles  of  induction  will  afford  him  no  as- 
sistance. It  lies  not  in  fnaking  his  inductions  but  in  the  selection  of 
them;  in  choosing  from  among  all  eeneral  propositions  ascertained  to 
be  true,  those  which  furnish  him  with  marks  by  which  he  may  trace 
whether  the  given  subject  possesses  or  not  the  predicate  in  question. 
In  arguing  a  doubtful  question  of  &ct  before  a  jury,  the  general  prop- 
ositions orprinciples  to  which  the  advocate  appeals  are  mostly,  in  them- 
selves, sufficiently  trite,  and  assented  to  as  soon  as  stated :  his  skill  lies 
in  bringing  his  case  under  those  propositions  or  principles ;  in  calling 
to  mind  such  of  the  known  or  recognized  maxims  of  probability  as  ad- 
mit of  application  to  the  case  in  hand,  and  selecting  from  among  them 
those  best  adapted  to  his  object.  Success  is  here  dependent  upon  nat- 
ural or  acquired  sagacity,  aided  by  knowledge  of  the  particular  subject 
and  of  subjects  allied  with  it.  Invention,  tibough  it  can  be  cultivated, 
cannot  be  reduced  to  rule :  there  is  no  science  which  wiH  enable  a  man 
to  bethink  himself  of  that  which  will  suit  his  purpose. 

But  when  he  has  thought  of  something,  science  can  tell  him  whethei 
that  which  he  has  thought  of  will  suit  his  purpose  or  not.  The  inquirer 
or  arguer  must  be  ^ided  by  his  own  knowledge  and  sagacity  in  his 
choice  of  the  inductions  out  of  which  he  will  construclT  his  aimiment. 
But  the  validity  of  the  argument  when  constructed,  depends  upon 
principles  and  must  be  tried  by  tests  which  are  the  same  for  all  de- 
scriptions of  inquiries,  whether  the  result  be  to  give  A  an  estate,  or  to 
enrich  science  with  a  new  general  truth.  In  the  one  case  and  in  the 
other,  the  senses,  or  testimony,  must  decide  on  the  individual  facts ; 
the  rules  of  the  syllogism  will  determine  whether,  those  facts  l>eing 
supposed  correct,  the  case  really  falls  vrithin  the  formufee  of  the  differ- 
ent inductions  under  which  it  has  been  successively  brought ;  and  finally, 
the  legitimacy  of  the  inductions  themselves  must  be  decided  by  other 
rules,  and  these  it  is  now  our  purpose  to  investigate.  If  this  third  part 
of  the  operation  be,  in  many  of  tne  questions  of  practical  life,  not  the 
most,  but  the  least  arduous  portion  of  it,  we  have  seen  that  this  is  also 
the  case  in  some  great  departments  of  the  field  of  science ;  in  all  those 
which  are  principally  deductive,  and  most  of  all  in  mathematics ;  where 
the  inductions  themselves  are  few  in  number,  and  so  obvious  and  ele-  • 
mentary,  that  thejr  seem  to  stand  in  no  need  of  the  evidence  of  experi- 
ence, while  to  combine  them  so  as-  to  prove  a  given  theorem  or  solve  a 
problem,  may  call  for  the  highest  powers  of  invention  and  contrivance 
with  which  our  species  is  gined. 

If  the  identity  of  the  logical  processes  which  prove  particular  facts 
and  those  which  establish  general  scientific  truths,  required  any  addi- 
tional confirmation,  it  would  be  sufficient  to  consider,  that  in  many 
branches  of  science  single  facts  have  to  be  proved,  as  well  as  princi-  v/ 
pies ;  facts  as  completely  individual  as  any  that  are  debated  in  a  court 
of  justice ;  but  which  are  proved  in  the  same  manner  as  the  other 
truths  of  the  science,  and  vnthout  disturbing  in  any  degree  tho  homo- 
geneity of  its  method.  A  remarkable  example  o£  this  is  afforded  by 
astronomy.  The  individual  facts  upon  which  that  science  grounds 
its  most  important  deductions,  such  facts  as  the  magnitudes  of  the 
bodies  of  the  solar  system,  their  distances  from  one  another,  the  figure 
of  the  earth,  and  its  rotation,  are  scarcely  any  of  them  accessible  to 
our  means  of  direct  observation :  they  are  proved  indirectly,  by  the 
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•id  of  inductions  founded  on  otlier  &ct8  which  we  can  more  easdy 
reach.  For  example,  the  distance  of  the  moon  fix>m  the  earth  was 
determined  by  a  very  circuitous  process.  The  share  which  direct 
observation  had  in  the  work  consisted  in  ascertaining,  at  one  and  the 
same  instant,  the  zenith  distances  of  the  moon,  as  seen  itom  two 
points  very  remote  from  one  another  on  the  earth's  surface.  The 
ascertainment  of  these  angular  distances  asceitained  their  supple- 
ments ;  and  since  the  angle  at  the  earth's  centre  subtended  by  the 
distance  between  the  two  places  of  observation  was  deducible  by 
sjl^herical  trigonometry  from  the  latitude  and  longitude  of  those  places, 
the  angle  at  the  moon  subtended  by  the  same  lue  became  the  fouith 
angle  of  a  quadrilateral  of  which  the  other  three  angles  were  known. 
The  four  angles  being  thus  ascertained,  and  two  sides  of  the  quadri- 
lateral being  radii  of  the  earth ;  the  two  remaining  sides  and  the  diag« 
onal,  or  in  other  words,  the  moon's  dbtance  from  the  two  places  of 
observation  and  from  the  centre  of  the  earth,  could  be  ascertained,  at 
least  in  terms  of  the  earth's  radius,  fix>m  elementary  theorems  of  geom" 
etry.  At  each  step  in  this  demonstration  we  take  in  a  new  induction, 
r^resented,  in  the  aggregate  of  its  results,  by  a  general  proposition. 

Not  only  is  the  process  by  which  an  individual  astronomical  fact 
was  thus  ascertained,  exactly  similar  to  those  by  which  the  same 
science  establishes  its  general  truths,  but  moreover  (as  we  have  shovni 
to  be  the  case  in  all  legitimate  reasoning)  a  general  proposition  might 
have  been  concluded  instead  of  a  single  fact.  In  strictness,  indeed, 
che  result  of  the  reasoning  is  a  general  proposition ;  a  theorem  re- 
jecting the  distance,  not  of  the  moon  in  particular,  but  of  any  inac- 
cessible object ;  showing  in  what  relation  uiat  distance  stands  to  certain 
other  quantities.  And  althouffh  the  moon  is  almost  the  only  heavenly 
•body  the  distance  of  which  from  the  earth  can  really  be  thus  ascer- 
tained, this  is  merely  owing  to  the  accidental  circumstances  of  the 
other  heavenly  bodies,  which  render  them  incapable  of  affording  such 
data  as  the  application  of  the  theorem  requii'es ;  for  the  theorem  itself 
is  as  true  of  them  as  it  is  of  the  moon. 

We  shall  fall  into  no  error,  then,  if  in  treating  of  Induction,  we  limit 
our  attention  to  the  establishment  of  general  propositions.  The  prin 
ciples  and  rules  of  Induction,  as  directed  to  tlus  end,  are  the  principles 
and  rules  of  all  Induction ;  and  the  loeic  of  Scienee  is  the  universal 
Logic,  applicable  to  all  inquiries  in  which  man  can  engage,  and  the 
test  of  all  the  conclusions  at  which  he  can  arrive  by  inference. 


CHAPTER  II. 
OF  nmucnoNB  difboperly  bo  cALuax 


^  i  1.  Inpuction,  tten,  is  that  operation  of  the  mind,  by  which  we  in- 
fimr  that  what  we  know  to  be  true  in  a  particular  case  or  cases,  vrill  be 
true  in  all  cases  which  resemble  the  former  in  certain^  assignable 
respects.  In  other  words,  Induction  is  the  process  by  which  we  con- 
nlnde  that  what  is  true  of  certain  individuals  of  a  class  is  true  of  the 
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whole  class,  or  that  what  is  true  at  certain  times  will  be  true  uDdei 
similar  circumstances  at  9U,  times. 

This  defiLoitkui  excludes  from  the  meaning  of  the  term  Inductioii, 
various  logical  operations^  to  which  it  is  not  unusual  to  apply  that 
name. 

Induction,  as  above  defined,  is  a  process  of  inference ;  jt  proceeds 
'from  die  known  to  the  unknown j  and  any  operation  involvmg  no  in- 
[ference,  any  process  in  whicn  #hat  jeems  the  cmiuluHlOh  13  no'^der 
^ffian  the,  premi'{iafl«  "^m  w^ictCil^  drswft^  ^oes  not  fall' witfim  the 
mganiny  olthe  term^  Yet  in  the^cdinmonil?E>okd' br Xjogic~^'e  ind 
TEa  laid  down  as  tEe'most  perfect,  indeed  the  only  quite  perfect,  form 
of  induction.  In  those  books,  every  process  which  sets  out  from  a 
less  general  and  terminates  m  a  more  general  expression— which  ad- 
mits of  being  itated  in  the  form,  ''  This  and  that  A  are  B,  therefore 
every  A  is  B" — ^is  called  an  induction,  whether  anything  be  really 
c<mcluded  or  not ;  and  the  induction  is  asserted  to  be  not  perfect,  un- 
less every  single  individual  of  the  class  A  is  inchided  in  the  antecedent, 
or  premiss :  that  is,  unless  what  we  affirm  of  the  class,  has  already 
been  ascertained  to  be  true  of  every  individual  in  it,  so  that  the 
nominal  conclusion  is  not  really  a  conclusion,  but  a  mere  reassertion 
of  the  premisses.  If  we  were  to  say.  All  the  planets  shine  by  the 
sun's  hght,  firom  observation  of  each  separate  planet,  or  All  the 
/Apostles  were  Jews,  because  this  is  true  of  Peter,  Paul,  John,  and 
]  every  other  apostle«--4:hese>  and  such  as  these,  would,  in  the  phrase- 
ology in  question,  be  called  perfect,  and  the  only  perfect.  Inductions. 
This,  however,  is  a  totally  dinerent  kind  of  induction  firom  ours  *r  it  is 
no  inference  firom  facts  known  to  fiicts  unknown,  but  a  mere  short* 
hand  registration  of  facts  known^  The  two  simulated  arguments, 
which  we  have  quoted,  axe  not  generalizations ;  the  propositions  pur- 
porting to  be  conclusions  from  them,  are  not  really  ^neral  proposi* 
tions.  A  general  proposition  is  one  in  which  the  predicate  is  affirmed 
or  denied  of  an  unlimited  number  of  individuals ;  namely,  all,  whether 
few  or  many,  existmg  or  capable  of  existing,  which  possess  the  prop- 
erties connoted  by  the  subject  of  the  proposition.  "AH  men  are  mor- 
tal" does  not  mean  all  now  living,  out  all  men  past,  present,  and  to 
come.  When  the  signification  of  the  term  is  limited  so  as  to  render  it 
a  name  not  fi>r  any  and  every  individual  falling  under  a  certain  gen- 
eral description,  but  only  for  each  of  a  number  of  individuals  desig- 
nated as  such,  and  as  it  were  counted  off  individually,  the  proposition* 
though  it  may  be  genefal  in  its  language,  is  no  general  proposition, 
but  merely  ihax  number  of  singular  propositions,  written  in  an 
abridged  character.  The  operation  may  be  very  usefiil,  as  most 
fi>rms  of  abridged  notation .  are ;  but  it  is  no  part  of  the  investigation 
of  truth,  diough  often  bearing  an  important  part  in  the  preparation  of 
the  materials  for  that  investigation. 

§  2.  A  second  process  which  requires  to  be  distinguished  firom 
Induction,  is  one  to  which  mathematicians  sometimes  give  that  name: 
and  which  so  far  resembles  Induction  properly  so  called,  that  the 
propositions  it  leads  to  are  really  general  propositions.  For  example^ 
when  we  have  proved,  with  respect  to  the  circle,  that  a  straight  line 
cannot  meet  it  in  more  than  two  points,  and  when  the  same  thmg  has 
been  successively  proved  of  tho  ellipse,  the  parabola,  and  the  hyper* 
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l>ola,  it  may  be  laid  down  aB  an  aniyersal  propeity  of  the  sectons  of 
the  cone.  In  this  example  there  is  no  induction,  because  thei'e  is  no 
inference :  the  conclusion  is  a  mere  summing  up  of  what  was  asserted 
iu  the  various  propositions  from  which  it  .is  drawn.  A  case  somewhat, 
though  not  altoeether,  similar,  is  the  proof  of  a  geometrical  theorem 
by  means  of  a  diagram.  Whether  the  diagram  be  on  paper  or  only 
in  the  imagination,  the  demonstration  (as  we  formerly  observed*)  does 
not  prove  directly  the  general  theorem ;  it  proves  only  that  the  con- 
clusion, which  the  theorem  asserts  generally,  is  true  of  the  particular 
triangle  or  circle  exhibited  in  the  diagram :  but  since  we  perceive  that 
in  the  same  way  in  which  we  have  proved  it  of  that  circle,  it  might 
.also  be  proved  of  any  other  circle,  we  gather  up  into  one  general 
expression  all  the  singular  propositions  susceptible  of  being  thus 
proved,  and  embody  them  in  an  universal  proposition.  *  Having  shown 
that  the  three  angles  of  the  triangle  ABC  are  together  equcu  to  two 
jright  angles,  we  conclude  that  this  is  true  of  every  other  triangle,  not 
'because  it  is  true  of  A  B  C,  but  for  the  same  reason  which  proved  it 
\to  be  true  of  A  B  C.  If  this  were  to  be  called  Induction,  an  appro- 
priate name  for  it  would  be,'  Induction  by  parity  of  reasoning.  J3ut 
the  term  cannot  properly  belong  to  it ;  the  characteristic  quality  of 
Induction  is  wanting,  since  the  truth  obtained,  though  really  general, 
is  not  believed  on  the  evidence  of  particular  instances.  We  do  not 
conclude  that  all  triangles  have  the  property  because  some  triangles 
have,  but  from  the  ulterior  demonstrative  evidence  which  was  the 
ground  of  our  conviction  in  the  particular  instances. 

There  are  nevertheless,  in  mathematics,  some  examples  of  so-called 
induction,  in  which  the  conclusion  does  bear  the  appearance  of  a 
generalization  grounded  upon  some  of  the  particular  cases  included 
m  It.  A  mathematician,  when  he  has  calculated  a  sufficient  number 
of  the  terms  of  an  algebraical  or  arithmetical  series  to  have  ascer- 
tained what  is  caUed  me  latp  of  the  series,  does  not  hesitate  to  fill  up 
any  number  of  the  succeeding  terms  without  repeating  the  calculations. 
But  I  apprehend  he  *only  does  so  when  it  is  apparent  from  a  priori 
considerations  (which  might  be  exhibited  in  the  form  of  demonstration) 
that  the  mode  of  formation  of  the  subseauent  terms,  each  from  that 
which  preceded  it,  must  be  similar  to  the  formation  of  the  terms  which 
have  been  already  calculated.  And  when  the  attempt  has  been 
hazarded  without  the  sanction  of  such  general  considerations,  there 
are  instances  upon  record  in  which  it  has  led  to  false  results. 

It  is  said  that  Newton  discovered  the  binomial  theorem  by  induc- 
tion ;  by  raising  a  binomial  successively  to  a  certain  number  of  powers, 
and  comparing  those  powers  with  one  another  until  he  detected  the 
relation  m  which  the  algebraic  formula  of  each  power  stands  to  the 
exponent  of  that  power,  and  to  the  two  terms  of  the  binomial.  The 
fact  is  not  improbable :  but  a  mind  like  Newton's,  which  seemed  to 
arrive  per  saltum  at  principles  and  conclusions  that  ordinary  mathe- 
maticians only  reached  by  a  succession  of  steps,  certainly  could  not 
nave  performed  the  comparison  in  question  without  being  led  by  it  to 
the  a  priori  ground  of  tne  law ;  since  any  one  who  understands  suf- 
ficiendy  the  nature  of  multiplication  to  venture  upon  multiplying 
several  lines  of  figures  or  symbols  at  one  operation,  cannot  but  perceive 

•  Supra,  p.  127, 188. 
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that  in  raising  a  binomial  to  a  power,  the  coefficients  must  dejvend 
upon  the  laws  of  permutation  and  combination :  and  as  soon  as  this  is 
recognized,  the  theorem  is  demonstrated.  Indeed,  When  once  it  was 
seen  that  the  law  preyailed  in  a  few  of  the  lower  powers,  its  identity 
with  the  law  of  permutation  would  at  once  suggest  the  considerations 
which  prove  it  to  obtain  universally.  Even,  therefore,  such  cases  as 
these,  are  but  examples  of  what  I  have  called  induction  by  parity  of 
reasoning,  that  is,  not  really  induction,  because  not  involving  any  infer- 
ence of  a  general  proposition  from  particular  instances.* 

§  3.  There  remains  a  third  improper  use  of  the  term  Induction, 
wluch  it  is  of  real  importance  to  clear  up,  because  the  theory  of 
induction  has  been,  to  no  ordinary  degree,  confused  by  it,  and  because 
the  confusion  is  exemplified  in  the  most  recent  and  most  elaborate 
treatise  on  the  inductive  philosophy  which  exists  in  our  language. 
The  error  in  question  is  that  of  combunding  a  mere  descriptionjDt  a  ^ 
set  of  observed  phenomena,  with  an  induction  n*om  them. 

Suppose  that  a  phenomenon  consists  of  parts,  and  that  these  parts 
are  only  capable  of  being  observed  separately,  and  as  it  were  piece- 
meaL  When  die  observations  have  been  made,  there  is  a  convenience 
(amounting  for  many  purposes  to  a  necessity)  in  obtaining  a  represen- 
tation of  die  phenomenon  as  a  whole,  by  combining,  or,  as  we  may 
say,  piecing  these  detached  fragments  together.  A  navigator  sailing 
in  the  midst  of  the  ocean  discovers  land  :  he  cannot  at  first,  or  by  any 
one  observation,  determine  whedier  it  is  a  condnent  or  an  island ;  but 
he  coasts  along  it,  and  after  a  few  days,  finds  himself  to  have  sailed 
completely  round  it :  he  then  pronounces  it  an  island.  Now  there 
was  no  particular  time  or  place  of  observadon  at  which  he  could  per- 
ceive diat  this  land  was  entirely  surrounded  by  water :  he  ascertained 
the  fact  by  a  succession  of  partial  observadons,  and  dien  selected  a 
general  expression  which  summed  up  in  two  or  diree  words  the  whole 
of  what  he  so  observed.  But  is  there  anything  of  the  nature  of  an 
induction  in  this  procetss  ?  Did  he  infer  anydiing  that  had  not  been 
observed,  from  somediing  else  which  had  1  Certainly  not  That  the 
land  in  quesdon  is  an  island,  is  not  an  inference  fi:t)m  die  pardal  facts 
which  the  navigator  «aw  in  the  course  of  his  circumnavigadon ;  it  is 
the  facts  themselves ;  it  is  a  summary  of  those  facts ;  the  descripdon  of 
a  complex  &ct,  to  which  those  simpler  ones  are  as  the  parts  of  a  whole. 

Now  there  is  no  difference  in  kind  between  diis  simple  operation, 
and  that  by  which  Kepler  ascertained  die  nature  of  the  planetary 
orbits :  and  Kepler's  operadon,  all  at  least  diat  was  characterisdc  in 
it,  was  not  more  an  inducdve  act  dian  that  of  our  supposed  navigator. 

The  object  of  Kepler  was  to  deteimine  the  real  path  described  by 
each  of  ue  planets,  or  let  us  say  die  planet  Mars  (for  it  was  of  that 
body  that  he  first  established  two  of  die  three  great  astronomical 
trutns  which  bear  his  name).  To  do  this  there  was  no  other  mode 
than  that  of  direct  observadon :  and  all  which  observadon  could  do 
was  to  ascertain  a  great  number  of  the  successive  places  of  the  planet; 
or  rather,  of  its  apparent  places.  That  the  planet  occupied  success- 
ively all  these  positions,  or  at  all  events,  posidons  which  produced  the 

*  I  am  happy  to  be  able  to  refer,  in  confirmation  of  this  view  of  what  is  called  induction 
m^mathematics,  to  the  hi^est  English  authority  on  the  philosophy  of  tlgetra^  Mr.  Pe» 
cock.    See  pp.  107-S  of  his  profonnd  TVislife  m  il(feAr«. 
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aame  impreasions  on  tbe  eye,  and  that  it  passed  from  one  of  these  to 
another  insensibly,  and  vdthout  any  apparent  breach  of  continuity ; 
thus  much  the  senses,  with  the  aid  of  the  proper  instruments,  could 
ascertain.  What  Kepler  did  more  than  this,  was  to  find  what  sort  of 
a  curve  these  different  points  would  make,  supposing  them  to  be  all 
joined  together.  He  expressed  the  whole  series  of  the  observed 
places  of  Mars  by  what  Mr.  Whewell  calls  the  general  conception  of 
an  ellipse.  This  operation  was  far  firom  being  as  easy  as  that  of  the 
navigator  who  expressed  the  series  of  hin  observations  on  successive 
points  of  the  coast  by  the  general  conception  of  an  island.  But  it  is 
the  very  same  sort  of  operation ;  and  if  tne  one  is  not  an  induction  but 
a  description,  this  must  also  be  true  of  the  other. 

To  avoid  misapprehension,  we  must  remark  that  Kepler,  in  one 
respect,  performed  a  real  act  of  induction ;  namely,  in  concluding  that 
because  the  observed  places  of  Mara  were  correctly  represented  by 
points  in  an  imaginary  ellipse,  therefore  Mars  would  continue  to  re- 
volve in  that  same  ellipse ;  and  even  in  concluding  that  the  position  of 
the  planet  during  the  time  which  intervened  between  two  observa 
tions,  must  have  coincided  with  the  intermediate  points  of  the  curve. 
'But  this  really  inductive  operation  requires  to  be  careftilly  distin 
guished  from  the  mere  act  of  bringing  the  &cts  actually  observed 
under  a  general  descriptioii.  So  distinct  are  these  two  operations, 
that  the  one  might  have  been  perfbnned  v^ithout  the  other.    Men 

faight  and  did  meuke  correct  inductions  concerning  the  heavenly  mo-, 
ions,  before  they  had  obtained  correct  general  descriptions  of  them. 
It  was  known  that  the  planets  always  moved  in  the  same  paths,  long 
before  it  had  been  ascertained  that  those  paths  were  ellipses.  Men 
early  remarked  that  the  same  set  of  apparent  positions  returned  pe- 
riodically. When  they  obtained  a  new  description  of  the  phenomenon, 
they  did  not  necessarily  make  any  further  induction,  nor  (which  is  thu 
true  test  of  a  new  general  truth)  add  anything  to  the  power  of  predic- 
tion which  they  already  possessed, 

§  4.  The  descriptive  operation  which  enables  a  number  of  details  to 
be  summed  \xp  in  a  single  proposition,  Mr.  Whewell,  by  an  aptly- 
chosen  expression,  has  termed  tne  Colligation  of  Facts.*  In  most  of 
his  observations  concerning  that  mental  process  I  fully  agree,  and 
would  ffladly  transfer  all  that  portion  of  his  book  into  my  own  pages. 
I  only  udnk  him  mistaken  in  setting  up  this  kind  of  operation,  which 
according  to  the  old  and  received  meamng  of  the  term  is  not  induction 
at  all,  as  the  type  of  induction  generally ;  and  laying  down,  throughout 
his  work,  as  prmciples  of  induction,  the  principles  oi  mere  colligation. 

Mr.  Whewell  maintains  that  the  general  proposition  which  binds 
together  the  particular  facts  and  makes  them,  as  it  were,  one  fact,  is 
not  the  mere  sum  of  those  facts,  but  something  more,  since  there  is 
introduced  a  conception  of  the  mind,  which  did  not  exist  in  the  factB 
themselves.  ''  The  particular  facts,"  says  he,t  "  are  not  merely  brought 
together,  but  there  is  a  new  element  added  to  the  combination  by  the 
very  act  of  thought  by  which  they  are  combined. . .  .When  the  Greeks, 
after  long  observing  the  motions  of  the  planets,  saw  that  these  motions 
might  be  rightly  considered  as  produced  by  the  motion  of  one  wheel 

*  PkOoMpky  iff  Ou  IndmUtH  Scimut,  n„  213,  214.  t  Ibid. 
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reTolvlDg  in  the  inside  of  another  wheel,  these  wheels  were  creations 
of  their  minds,  added  to  the  facts  which  they  perceived  by  sense. 
And  even  if  the  wheels  were  no  longer  supposed  to  be  material,  but 
were  reduced  to  mere  geometrical  spheres  or  circles,  they  were  not  ^ 
the  less  products  of  the  mind  alone — something  additional  to  the  facts 
observed.  The  same  is  the  case  in  all  other  discoveries.  The  facts 
are  known,  but  they  are  insulated  and  unconnected,  till  the  discoverer 
supplies  from  his  own  store  a  principle  of  connexion.  The  pearls  are 
there,  but  they  will  not  hang  together  till  some  one  provides  the  string." 

That  a  conception  of  the  mind  is  introduced  is  indeed  most  certain, 
and  Mr.  Whewell  has  rightljT  stated  elsewhere,  that  to  hit  upon  the 
right  conception  is  often  a  far  more  difficult,  and  more  meritorious 
achievement,  than  to  prove  its  applicability  when  obtained.  But  a 
conception  implies,  and  corresponds  to,  something  conceived;  and 
although  the  conception  itself  is  not  in  the  facts,  but  in  our  mind,  it 
must  be  a  conception  of  something  which  really  is  in  the  facts,  some 
property  which  they  actually  possess^  and  which  they  would  manifest 
to  our  senses,  if  our  senses  were  able  to  take  cognizance  of  them.  If, 
for  instance,  the  planet  left  behind  it  in  space  a  visible  track*  and  if  the 
observer  were  in  a  fixed  position  at  such  a  distance  above  the  plane  of 
the  orbit  as  would  enable  him  to  see  the  whole  of  it  at  once,  he  would 
see  it  to  be  an  ellipse ;  and  if  gifted  with  appropriate  instruments,  and 
powers  of  locomotion,  he  could  prove  it  to  be  such  by  measuring  \tB 
different  dimensions.  These  things  are  indeed  impossible  to  us,  but 
not  impossible  in  themselves ;  if  they  were  so,  Kepler's  law  coidd  not 
be  true. 

Subject  to  the  indispensable  condition  which  has  just  been  stated,  I 
cannot  perceive  that  the  part  which  conceptions  have  in  the  operation 
3f  studying  facts,  has  ever  been  overlooked  or  undervalued  as  Mr.  Whe- 
well supposes  it  has.  No  one  ever  disputed  that  in  order  to  reason 
about  anything  we  must  have  ^a  conception  of  it ;  or  that  when  we 
include  a  multitude  of  things  under  a  general  expression,  there  is 
implied  in  the  expression  a  conception  of  something  common  to  those 
things.  But  it  by  no  means  follows  that  the  conception  is  necessarily 
pre-existent,  or  constructed  by  the  mind  out  of  its  own  materials.  If 
the  facts  are  rightly  classed  under  the  conception,  it  is  because  there 
is  in  the  facts  themselves  something  of  which  the  conception  is  itself  a 
|Copy ;  and  which  if  we  cannot  directly  perceive,  it  is  because  of  the  i 
himited  power  of  our  organs,  and  not  because  the  thing  itself  is  not  j 
there.  The  conception  itself  is  often  obtained  by  abstraction  from  the  | 
very  facts  which,  in  Mr.  Whewell's  language,  it  is  afterwards  called  in 
to  connect.  This,  Mr.  Whewell  himself  admits,  when  he  observes,  ^ 
(which  he  does  on  several  occasions,)  how  great  a  service  would  be  ren- 
dered to  the  science  of  physiology  by  the  philosopher  **  who  should 
establish  a  precise,  tenable,  and  consistent  conception  of  life."*  Such 
a  conception  can  only  be  abstracted  from  the  phenomena  of  life  itself; 
from  the  very  facts  which  it  is  put  in  requisition  to  connect.  In  other 
cases  (no  doubt)  instead  of  collecting  the  conception  from  the  very 
phenomena  which  we  are  attempting  to  colligate,  we  select  it  from 
among  those  which  have  been  previously  collected  by  abstraction  frt>m 
other  facts.    In  the  instance  of  Kepler's  laws,  the  latter  was  the  case. 

*  Philosophy  of  the  Iniuetne  Sctmeet,  vol  ii.,  p.  173L 
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The  fikcts  being  oat  of  the  reach  of  being  obseryed,  in  any  such  man* 
ner  as  would  have  enabled  the  senses  to  identify  directly  the  path  oi 
the  planet,  the  conception  requisite  for  framing  a  general  description 
of  that  path  could  not  be  collected  by  abstraction  from  the  observations 
themselves ;  the  mind  had  to  supply  hypothetically,  from  among  the 
conceptions  it  had  obtained  frt>m  other  portions  of  its  experience,  some 
one  which  would  correctly  represent  the  series  of  the  observed  facts. 
It  had  to  frame  a  supposition  respecting  the  general  course  of  the  phe- 
nomenon, and  ask  itself,  If  this  be'  the  general  description,  wh&t  win 
the  details  bel  and  then  compare  tlipse  with  the  details  actually 
observed.  If  they  agreed,  the  hypotlmis  would  serve  for  a  descrip-  * 
tion  of  the  phenomenon :  if  not,  it  was  necessarily  abandoned,  and 
another  tried.  It  is  such  a  case  as  this  ivhich  gives  color  to  the  doc- 
trine that  the  mind,  in  framing  the  descriptions,  adds  something  of  its 
ovm  which  it  does  not  find  in  the  facts. 

Yet  it  is  a  fact>  surely,  that  the  planet  does  describe  an  ellipse ;  and  - 
a  fact  which  we  could  see,  if  we  had  adequate  visual  organs  and  a 
suitable  position.  Not  having  these  advantages,  V^t  possessing  the 
conception  of  an  ellipse,  or  (to  express  the  meaning  in  less  technical 
language)  knowing  what  an  ellipse  was,  Kepler  tried  whether  the  ob 
served  places  of  the  planet  were  consistent  with  such  a  path.  He 
found  they  were  so ;  and  he,  consequently,  asserted  as  a  fact  that  the 
planet  moved  in  an  ellipse.  But  this  &ct,  which  Kepler  did  not  add 
to,  but  found  in,  the  motions  of  the  planet,  namely,  that  it  occupied  in 
succession  the  various  points  in  the  circumference  of  a  given  ellipse, 
was  the  very  fact,  the  separate  parts  of  which  had  been  separately  ob- 
served ;  it  was  the  sum  of  the  dJlTerent  observations.  It  superadded 
nothing  to  the  particular  facts  which  it  served  to  bind  together:  ex- 
cept, indeed,  the  knowledge  that  a  resemblance  existed  between  the 
planetary  orbit  and  other  ellipses ;  an  accession  the  nature  and  amount 
of  which  win  be  fully  considered  hereafber.* 

Having  stated  this  fundamental  difference  between  my  views  and 
those  o£  Mr.  Whewell,  I  must  add,  that  his  account  of  the  manner  in 
which  a  conception  is  selected,  suitable  to  express  the  &cts,  appears 
to  me  perfectly  just.-  The  experience  of  all  thinkers  will,  I  believe, 
testify  that  the  process  is  tentative ;  that  it  consists  of  a  succession  of 
jesses;  many  being  rejected,  until  one  at  last  occurs  fit  to  be  chosen. 
We  know  frt)m  Kepler  himself  that  before  hitting  upon  the  "  concep- 
tion" of  an  ellipse,  he  tried  nineteen  other  ima^ary  paths,  whicU; 
finding  them  inconsistent  with  the  observations,  he  was  obliged  to  re- 
ject. But  as  Mr.  Whewell  truly  says,  the  successfrQ  hypothesis 
although  a  guess,  ought  not  to  be  called  a  lucky,  but  a  skillful  guess. 
The  guesses  which  serve  to  give  mental  unity  and  wholeness  to  a 
chaos  of  scattered  particulars,  are  accidents  which  occur  to  no  minds 
but  those  abounding  in  knowledge  and  disciplined  in  scientific  combi- 
nations. 

How  far  this  tentative  method,  so  indipensable  as  a  means  to  the  col 
ligation  of  facts  for  purposes  of  description,  admits  of  application  to 
Induction  itself,  and  what  functions  belong  to  it  in  that  aepartment, 
will  be  considered  in  the  chapter  of  the  present  Book  which  relates  ^c 
Hypotheses.    On  the  present  occasion  we  have  chiefly  to  distinguish 

«  Vide  infra,  book  if.,  ck  1. 
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this  process  of  coUigation  from  Induction  properly  so  called :  and  that 
the  oistinction  may  be  made  clearer,  it  is  well  to  adTert  to  a  corioas 
and  interesting  remark  of  Mr.  Whewell,  which  is  as  strikingly  true  of 
the  former  operation,  as  it  is  unequivocally  &lse  of  the  latter. 

In  different  stages  of  the  progress  of  knowledge,  philosophers  have 
employed,  for  the  colligation  of  the  samQ  order  of  facts,  different  con- 
ceptions.    The  early  and  rude  observations  of  the  heavenly  b6dies,  in 
which  minute  precision  was  neither  attained  nor  sought,  presented  no- 
thing inconsistent  with  the  representation  of  the  path  of  a  planet  as  an 
exact  circle,  having  the  earth  itmita  centre.     As  observations  increased 
in  accuracy,  and  facts  were  ffsclosed  which  were  not  reconcilable 
with  thb  simple  supposition,  for  the  colligation  of  those  additional 
facts«  the  supposition  was  varied ;  and  varied  again  and  again  as  facts 
became  more  numerous  and  precise.     The  earth  was  removed  from 
the  centre  to  some  other  point  within  the  circle  ;  the  planet  was  sup- 
posed to  revolve  in  a  smaller  circle  called  an  epicycle,  round  an  im*- 
agmary  point  which  revolved  in  a  circle  round  the  earth :  in  proportion 
as  observation  elicited  fresh  facts  contradictory  to  these  representations, 
other  epicycles  and  other  eccentrics  were  added,  producmg  additional 
complication ;  until  at  last  Kepler  swept  all  these  circles  away,  and 
substituted  the  conception  of  an  exact  ellipse.     Even  this  is  found  not 
to  represent  with  complete  correctness  the  accurate  observations  of 
the  present  day,  which  disdose  many  slight  deviations  from  an  orbit 
exactly  elliptieaL    Now  Mr.  Whewell  has  remarked  that  these  suc- 
cessive general  expressions,  though  apparently  so  conflicting,  were  all 
correct :  they  all  answered  the  purpose  of  colligation :  they  all  enabled 
the  mind  to  represent  to  itself  wifti  facility,  and  by  a  simultaneous 
^ance,  the  whole  body  of  facts  at  that  time  ascertained ;  each  in  its 
Cum  served  as  a  correct  description  of  the  phenomena,  so  fix  as  the 
senses  had  up  to  that  time  taken  cogrnizance  of  them.    If  a  necessity 
afterwards  arose  for  discarding  one  of  these  general  descriptions  of 
the  planet's  orbit,  and  framing  a  different  imaginary  line,  by  which  to 
express  the  series  of  observed  positions,  it  was  because  a  number  of 
new  facts  had  now  been  added,  which  it  was  necessary  to  combine 
with  the  old  facts  into  one  general  description.     But  this  did  not  affect 
the  correctness  of  the  former  expression,  considered  as  a  general  state- 
ment of  the  only  facts  which  it  was  intended  to  represent     And  so 
true  is  this,  that,  as  is  well  remarked  by  M.  Comte,  these  ancient  gen- 
eralizations, even  the  rudest  and  most  imperfect  of  them,  that  of  uni- 
form movement  in  a  circle,  are  so  fir  fit>m  being  entirely  filse,  that 
they  are  even  now  habitually  employed  by  astronomers  when  only  a 
rough  approximation  to  correctness  is  required.     "  L'astronomie  mo* 
dome,  en  detruisant  sans  retour  les  hypotheses  primitives,  envisag6es 
comme  lois  r^elles  du  monde,  a  soigneusement  maintenu  leur  valeur 
positive  et  permanente,  la  propriety  de  repr6senter  conamod^m^t  les 
ph^nom^nes  quand  il  s'agit  d'une  premiere  6bauche.     Nos  ressources 
k  cet  ^gard  sent  mSme  bien  plus  6tendues,  precis^ment  4  cau§e  que 
nous  ne  nous  fiisons  aucune  illusion  sur  la  reality  des  hypoth^es ;  ce 
qui  nous  permet  d'employer  sans  scrupule,  en  chaque  cas,  oelle  que 
Dous  jugeons  la  plus  avantageuse."* 

Mr.  Whewell  s  remark,  therefore,  is  as  just  as  it  is  interesting.    Sui> 


*  CoMTB,  CoHTv  de  Philamtpkie  PotUhe,  toL  ii,  p.  202 
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/  icessive  axprcssions  for  the  colligation  of  obaerved  facts,  or,  in  othef 
words,  successive  descriptions  of  a  phenomenon  as  a  whole,  which  has 
been  observed  only  in  parts,  may,  though  conflicting,  be  all  correct  afr 
;  &r  as  they  go.     But  it  would  surely  be  absurd  to  assert  this  of  con- 
victing inductions. 

The  philosophic  study  of  facts  may  be  undertaken  for  three  di^ 

,  ferent  purposes :  th^  simple  description  of  the  facts ;  their  explana- 

'  tion ;  or  ^eir  prediction :  meaning  by  prediction,  the  determination 

;of  the  conditions  under  which  similar  facts  may  be  expected  again  to 

/occur.     To  the  first  of  these  three  ogbrations  the  name  of  Induction 

does  not  properly  belong:    to  the   omer  two  it  does.     Now,  Mr. 

Whewell's  observation  is  true  of  the  first  alone.     Considered  as  a 

mere  description,  the  circular  theory  of  the  heavenly  motions  ropre^ 

sents  perfectly  well  their  general  features ;  and  by  adding  epicycles 

y/  without  limit,  those  motions,  even  as  now  known  to  us,  might  be 
expressed  with  any  degree  of  accuracy  that  might  be  required.  The 
only  real  advantage  of  the  elliptical  theory,  as  a  mere  description, 
would  be  its  simplicity,  and  the  consequent  facility  of  conceiving  it 
and  reasoning  about  it :  for  it  would  not  really  be  more  true  than  the 
Other.  Different  descriptions,  therefore,  may  be  all  true :  but  not, 
surely,  different  explanations.  The  doctrine  that  the  heavenly  bodies 
moved  by  a  virtue  inherent  in  their  celestial  nature ;  the  doctrine  that 
they  were  moved  by  impact,  (which  led  to  the  hypothesis  of  vortices 
as  the  only  impelling  force  capable  of  whirline  bodies  in  circles,)  and 
the  Newtonian  doctrine,  that  tney  are  moved  by  the  composition  of  a 
centripetal  vnth  an  original  projectile  force;  all  these  are  explana- 
tions, collected  by  real  induction  from  supposed  parallel  cases ;  and 
they  were  all  successively  received  by  philosophers,  as  scientific 
truths  on  the  subject  of  the  heavenly  bodies.  Can  it  be  said  of 
these,  as  we  said  of  the  different  descriptions,  that  they  are  all  trutf 
as  fiir  as  they  go  J  Is  it  not  clear  thak  one  only  can  be  true  in  any 
degree,  and  the  other  two  must  be  altogether  false  1  So  much  for 
explanations.:  let  us  now  compare  different  predictions:  the  first, 
that  eclipses  will  occur  whenever  one  planet  or  satellite  is  so  situated 
as  to  cast  its  shadow  upon  another ;  the  second,  that  they  will  occur 
whenever  some  great  calamity  is  impending  over  mankind.  Do 
these  two  doctrines  only  differ  in  the  degree  of  their  truth,  as  ex- 
pressing real  facts  vrith  unequal  degrees  of  accuracy)  Assuredly 
the  one  is  true,  and  the  other  absolutely  fidse. 

In  every  way,   therefore,  it  is  evident  that  when  Mr.  Wh#well 
explains  induction   as  the  colligation  of  facts  by  means  of  appro- 
priate   conceptions,   that  is,   conceptions  which  will  really  expres? 
them,  he  comounds  m^*e  description  of  the  observed  facts  with  in 
ference  from  those  facts,  and  ascribes  to  the  latter  what  is  a  char 
acteristic  property  of  the  former. 

There  is,  however,  between  Colligation  and  Induction,  a  real 
correlation,  which  it  is  important  to  conceive  ccnrectly.  Colligation 
is  not  always  induction;  but  induction  is  always  colligation.  The 
assertion  that  the  planets  move  in  ellipses,  was  but  a  mode  of  rep- 
resenting observed  facts  ;  it  was  but  a  colligation ;  while  the  assertion 
that  they  are  drawn,  or  tend,  towards  the  sun,  was  the  statement 
of  a  new  fact,  inferred  by  induction.  But  the  induction,  once  made, 
accomplishes  the  purposes  of  colligation  likewise.    It  brings  the  same 


GROUND  OF   INDUCTION.  163^ 

&ct8»  widen  Kepler  had  connected  by  his  conception  of  an  eHipse. 
under  the  additional*  conception  of  bodies  acted  upon  by  a  central 
force,  and  serves  therefore  as  a  new  bond  of  connexion  for  those 
facts ;  a  new  principle  for  their  classification. 

Moreover,  that  general  description,  which  is  improperly  confounded 
with  induction,  is  nevertheless  a  necessary  preparation  for  induction ; 
no  less  necessary  than  correct  observation  of  the  isLCts  themselves. 
Without  the  previous  colligation  of  detached  observations  by  means 
of  one  general  conception,  we  could  never  have  obtained  any  basis  for 
an  induction,  except  in  the  case  of  phenomena  of  very  limited  compass. 
We  should  not  be  able  to  affirm  any  predicates  at  all,  of  a  subject  in- 
capable of  being  observed  otherwise  wan  piecemeal :  much  less  could 
we  extend  those  predicates  by  induction  to  other  similar  subjects. 
Induction,  therefore,  always  presupposes,  not  only  that  the  necessary 
observatioiB  are  made  with  the  necessary  accuracy,  but  also  that  the 
results  of  these  observations  are,  so  far  as  practicable,  connected 
together  by  general  descriptions,  enabling  the  mind  to  represent  to 
itself  as  wholes  whatever  phenomena  are  capable '  of  being  so  rep- 
resented. 

To  suppose,  however,  that  nothing  more  is  required  from  the  concep- 
tion than  that  it  shall  serve  to  connect  the  observations,  would  be  to 
substitute  hypothesis  for  theory  and  imagination  for  proof.  The 
connecting  link  must  be  some  character  which  really  exists  in  the  facts 
themselves,  and  which  would  manifest  itself  therein  if  the  conditions 
could  be  realized  which  our  organs  of  sense  require. 

What  more  may  be  usefully  said  on  the  subject  of  Colligation,  or  of 
the  correlative  expression  invented  by  Mr.  Wliewell,  the  Explication 
of  Conceptions,  and  generally  on  the  subject  of  ideas  and  mental 
representations  as  connected  with  the  study  of  facts,  vdll  find  a  more 
appropriate  place  in  the  Fourth  Book,  on  the  Operations  Subsidiary 
to  Induction :  to  which  the  reader  must  refer  for  the  removal  of  any 
difficulty  which  the  present  discussion  may  have  left. 


CHAPTER  IIL 

OF  THE  GROUND  OF  INDUCTION. 


§  1.  Induction  properly  so  called,  as  distinguished  from  those  mental 
operations,  sometimes  though  improperly  designated  by  the  name» 
which  I  have  attempted  in  the  preceding  chapter  to  characterize,  n^ay, 
(then,  be  summarily  defined  as  tGenerahzation  firom  Experience. )  It 
consists  in  inferring  from  some'  mdiviclua]!  instances  in  which  a  phe- 
nomenon  is  observed  to  occur,  that  it  occurs  in  all  instances  of  a 
certain  class ;  namely,  in  all  which  resemble  the  former,  in  what  are 
regarded  as  the  material  circumstances. 

In  what  way  the  material  circumstances  are  to  be  distinguished  firom 
those  which  are  immaterial,  or  why  some  of  the  circumstances  are 
material  and  others  not  so,  we  are  not  yet  ready  to  point  out.  We 
must  first  observe,  that  there  is  a  principle  implied  in  the  very  state- 
ment of  what  Induction  is ;  an  assumption  with  regard  to  the  coursu 
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of  nature  and  the  order  of  the  universe :  namely,  that  there  are  such 
I  things  in  nature  as  parallel  cases;  fhat  what  happens  ouce,  will,  under 
a  sufficient  degree  of  similarity  of  circumstances,  happen  again,  and 
'not  only  again,  but  always.  This,  I  say,  is  an  assumption,  involved  in 
[every  case  of  inductiouv'  And,  if  we  consult  the  actual  course  of 
nature,  we  find  that  the  assumption  is  warranted;  the  fact  is  so.  ^he 
universe,  we  find,  is  so  constituted,  that  whatever  is  true  in  any  one 
case,  is  true  in  all  cases  of  a  certain  descripticm ;  the  only  difficulty  is, 
lo  find  tphat  description./ 

This  universal  fact,  which  is  our  warrant  for  all  inference  from  expe- 
rience, has  been  described  by  different  philosophers  in  different. forms 
of  language :  that  the  course  of  nature  is  uniform ;  that  the  universe  is 
governed  by  general  laws ;  and  the  like.  One  of  the  most  usual  of 
these  modes  of  expression,  but  also  one  of  the  most  inadequate,  is  that 
which  has  been  brought  into  familiar  use  by  the  metaphysicians  of  the 
school  of  Reid  and  Stewart.  The  disposition  of  the  human  mind  to 
generalize  finom  experience— a  propensity  considered  by  these  philo- 
sophers as  an  instinct  of  our  nature— they  usually  descnbe  under  the 
name  of  **  our  intuitive  conviction  that  Uie  future  wiU  resemble  the 
past.*'  Now  it  has  been  well  pointed  out  by  Mr.  Bailey,*  that  (whether 
the  tendency  be  or  not  an  original  and  ultimate  element  of  our  nature). 
Time,  initftjDQdifications  ofpg,«<^,  P^'^J^  ^^^  future,  has  no  concern 
either  wiffi_^ebelief  itselfw  withUie  grbundaTdf  icr""We~beIieve 
thal'fire  wilT'Burnltb-morrOw/becttUBe  it"burned~to^3ay  and  yesterday ; 
but  we  believe,  on  precisely  the  same  grounds,  that  it  burned  b^ore 
we  were  bom,  and  that  it  bums  this  very  day  in  Cochin-China.  It  is 
notfrom  the  past  to  the  future,  o^  past  and  fiituyiSj  that  wj^  inf^r^^T^Tit 
EromTBe~lchownTo"tEe  unltno\vn7  irom  facts  observed  to  facts  unob- 
served ;  from  what  we  have  perceived,  or  been'  dizectly  consciftus  of, 
to  what  has  not  come  within  our  experience.  In  this  last  predicament 
is  the  whole  region  of  the  fiiture ;  but  also  the  Vastly  greater  portion 
of  the  present  and  of  the  past.  uu  Uti^Yvii'^bB^. 

Whatever  be  the  most  proper  mode  of  Jxpressing'it,  the  proposition 
Aat  the  course  of  nature  is  uniform,  is  the  fundamental  ^mycipicjTor 
^    general  asciom,  of  Induction.    It  would  yet  be  a  great  error  to  bifer 
I    una  large  generalization  as  any  explanation  of  the  inductive  process. 
1/  On  the  contrary,  I  hold  it  to  be  itself  an  instance  of  induction,  and 
I     induction  by  no  means  of  the  most  obvious  kind.    Far  firom  being  the 
/      first  induction  we  make,  it  is  one  of  the  last,  or  at  all  events  one  of 
f       tliose  which  are  latest  in  attaining  strict  philosophical  accuracy.    As 
I       a  general  maxim,  indeed,  it  has  scarcely  entered  mto  the  minds  of  any 
I         but  philosophers ;  nor  even  by  them,  as  we  shall  have  many  opportu- 
/         nities  of  remarking,  hcvre  its  extent  and  limits  been  always  very  justly 
f  conceived.     Yet  this  principle,  though  so  far  from  being  our  earliest 

/  induction,  must  be  considered  as  our  warrant  for  all  the  others,  in  this 

sense,  that  unless  it  were  true,  all  other  inductions  would  be  fallacious. 
And  this,  as  we  have  already  seen,  is  the  sole  mode  in  which  the  gene- 
ral propositions  which  we  place  at  .the  head  of  our  reasonings  when 
we  throw  them  into  syllogisms,  ever  really  contribute  to  their  validit]|^ 
Archbishop  Whately  has  well  remarked,  that  every  induction  is  f 
syllogism  mith  the  major  premiss  suppressed ;  or  (as  I  prefer  express' 

*  Euay$  on  the  PwniU  of  Dmik 
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tng  it),  that  every  induction  may  be  thrown  into  the  form  of  a  syUo* 
gism,  by  supplying  a  major  premiss.  I  If  this  be  actually  done,  the 
principle  which  we  are  now  considering,  that  of  we  uniformity  of  the 
course  of  nature,  will  appear  as  the  ultimate  major  premiss  of  aU  in 
ductions  ;\  and  will,  theremre,  stand  to  all  inductions  m  the  relation  in 
which,  as  has  been  shown  at  so  much  length,  the  major  proposition  of 
a  syllogism  always  stands  to  the  conclusion ;  not  contributing  at  all  to 
prove  it,  but  being  a  necessary  condition  of  its  beine  proved ;  since  no 
conclusion  is  proved  for  which  there  cannot  be  umnd  a  true  major 
premiss.* 

It  was  not  to  be  expected  that  in  the  case  of  this  axiom,  any  more 
than  of  other  axioms,  there  should  be  unanimity  among  philosophers 
with  respect  to  the  grounds  upon  which  it  is  to  be  received  as  true. 
I  have  aJready  stated  that  I  regard  it  as  itself  a  generalization  firom^ 
experience.    Others  hold  it  to  be  a  principle  which,  antecedently  toL 
any  verification  by  experience,  we  are  coznpelled  by  the  constitution  I 
of  our  thinking  faculty  to  assume  as  true.     Having  so  recently,  and  at  V 
so  much  lenzdi,  combated  a  similar  doctrine  as  applied  to  the  axioms  I 
of  mathematics,  by  arguments  which  are  in  a  great  measure  applicable  ^ 
to  the  present  case,  I  shall  defer  the  more  particular  discussion  of  this 

*  From  the  fact,  that  every  indactioa  may  be  expressed  in  the  form  of  a  syllogism. 
Archbishop  Whately  concludes  that  Indaclion  itself  is  but  a  peculiar  case  of  ratiocination, 
and  that  the  uniTersal  type  of  all  Inference,  or  Reasoning,  is  the  Syllogism.  Our  own 
inquiries  have  led  us  to  a  directly  opposite  result.  Instead  of  resolving  induction  into 
Ratiocination,  it  has  appeared  to  ns  that  Ratiocination  is  itself  resolvable  into  Induction. 
The  Archbishop's  theory  may,  I  think,  be  shown  to  be  follacious  by  following  out  his  own 
train  of  thought  The  induction,  **  John,  Peter,  Thomas,  dtc.,  are  mortal,  therefore  all 
mankind  are  mortal,"  may,  as  he  justly  says,  be  thrown  into  a  syllogism  by  prefixing  as  a 
major  premiss  f  what  is  at  any  rate  a  necessary  condition  of  the  validity  of  tne  ailment) 
namely,  that  wnatever  is  true  of  John,  Peter,  Thomas,  dec.,  is  true  of  all  mankind.  So 
&r  the  case  is  made  out ;  and  Archbishop  Whately  (who,  endowed  with  a  penetrating  and 
active  rather  than  a  patient  and  persevermg  intellect,  seldom  fails  to  cast  his  sounding  line 
to  a  greater  depth  than  his  predecessors,  and  when  he  has  done  this,  scarcely  seems  to 
care  whether  he  reaches  the  bottom  or  not)  omitted  to  ask  himself  the  further  question. 
How  we  come  by  the  major  premiss!  It  is  not  self-evident;  nay, in  all  cases  of  unwarranted 
generalization,  it  is  not  true.  How,  then,  is  it  arrived  at?  Necessarily  either  by  induction 
or  ratiocination ;  and  if  bjr  induction,  then,  on  the  Archbishop's  principles,  it  is  by  ratiocina- 
tion acill,  that  is,  by  a  previous  syllogism.  This  previous  syllogism  it  is,  therefore,  necessary 
to  construct  There  is.  in  the  long  run,  only  one  possible  construction :  the  real  proof  that 
whatever  is  true  of  Joon,  Peter,  dec.,  is  true  of  all  mankind,  can  only  be,  that  a  different 
supposition  would  be  inconsistent  with  the  uniformity  which  we  know  to  exist  in  the 
course  of  nature.  Whether  there  would  be  this  inconsistency  or  not,  may  be  a  matter  of 
lon^  and  delicate  Inquiry ;  but  unless  there  would,  we  have  no  sufficient  around  for  the 
major  of  the  inductive  syllogism.  It  hence  appears,  that  if  we  ihrow  tbe  whole  course  of 
any  inductive  argument  into  a  series  of  syllogisms,  we  shall  arrive  by  more  or  fewer  steps 
at  an  ultimate  syllogism,  which  will  have  for  its  major  premiss  the  principle,  or  axiom,  of 
the  uniformity  of  the  course  of  nature.  Having  reached  this  point,  we  have  the  whole 
field  of  induction  laid  out  in  syllogisms,  and  every  instance  of  inference  from  experience 
exhibited  as  the  conclusion  of  ratiocination,  except  one;  but  that  one,  unhappily,  mclndee 
all  the  rest  Whence  came  the  univernl  major  f  What  proves  to  us  that  nature  is 
governed  by  general  laws  T  Where  are  the  premisses  of  thAsyllogism  of  which  that  is  the 
conclusion  ?  Here,  at  least,  is  a  case  of  induction  which  cannot  be  resolved  into  syllogism. 

And  undoubtedlv  it  would  be  the  ideal  perfection  of  Inductive  Philosophy  if  all  other 
general  truths  could  be  exhibited  as  conclusions  deduced  from  that  widest  generalization 
of  all  But  such  a  mode  of  presenting  them,  however  useful  in  giving  coherence  and . 
systematic  unity  to  our  thoughts,  would  be  an  inversion  of  the  real  order  of  proofl  This  great 
generalization  must  itself  have  been  founded  on  prior  generalizations :  the  obscurer  laws 
of  nature  were  discovered  by  means  of  it,  but  tne  more  obvious  ones  must  have  been 
understood  and  assented  to  as  general  truths  before  it  was  ever  heard  of.  We  should 
never  have  dared  to  affirm  that  all  phenomena  take  place  according  to  goneral  laws,  if  we  had 
not  first  arrived,  in  the  case  of  a  great  multitude  of  phenomena,  at  some  knowledge  of  the 
laws  themselves ;  which  could  be  done  no  otherwise  than  by  induction.  Arohbishop 
Whately's  theory,  therefore,  implying,  as  it  does,  the  consequence  that  we  never  could 
nave  had  a  single  well-grounaed  induction  unless  ^e  had  already  reached  that  kigbeal 
generaliiation,  must,  I  conceive,  be  regarded  as  untenable.     • 
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contTOveited  point  in  regard  to  the  fundamental  axiom  of  inductLm, 
until  a  more  advanced  period  of  our  inquiry.*  At  present  it  is  of 
more  importance  to  understand  thoroughly  the  import  of  the  axiom 
itself.  For  the  proposition,  that  the  course  of  nature  is  uniform,  pos- 
sesses rather  the  brevity  suitable  to  popular,  than  the  precision  requi- 
site in  philosophical,  language :  its  terras  require  to  be  explained,  and 
a  stricter  than  their  ordinary  signification  given  to  them,  before  the 
tiuth  of  the  assertion  can  be  admitted. 

§  2.  Every  person's  conscioiisness  assures  him  that  he  does  not  al- 
ways expect  uniformity  in  the  course  of  events ;  he  does  not  always 
believe  that  the  unknown  will  be  similar  to  the  known,  that  the  m- 
ture  will  resemble  the  past..  Nobody  believes  that  the  succession  ot 
rain  and  fine  weather  will  be  the  same  in  every  future  year  as  in  the 
present.  Nobody  expects  to  have  the  same  dreams  repeated  every 
night.  On  the  contrary,  everybody  mentions  it  as  something  extraor- 
dinary, if  the  course  of  nature  is  constant,  and  resembles  itseli,  in  these 
particulars.  To  look  fi>r  constancy  where  constancy  is  not  to  be  ex- 
pected, as,  for  instance,  that  a  day  which  has  once  brought  good  for- 
tune will  always  be  a  fortunate  day,  is  justly  accounted  superstition. 

The  course  of  nature,  in  truth,  is  not  only  uniform,  it  is  also  infi- 
nitely various.  Some  phenomena  are  always  seen  to  recur  in  the  very 
same  combinations  in  which  we  met  with  them  at  first ;  others  seem 
altogether  capricious ;  while  some,  which  we  had  been  accustomed  to 
regard  as  bound  down  exclusively  to  a  particular  set  of  combinations, 
we  unexpectedly  find  detached  fixmi  some  of  the  elements  with  which 
we  had  hitherto  found  them  conjoined,  and  united  to  others  of  quite 
a  contrary  description.  To  an  iimabitant  of  Central  Africa,  fifty  years 
V/  ago,  no  fact  probably  appeared  to  rest  upon  more  uniform  experience 
than  this,  that  all  human  beings  are  black.  To  Europeans,  not  many 
years  ago,  the  proposition,  All  swans  are  white,  appeared  an  equally 
unequivocal  instance  of  uniformity  in  the  course  or  nature.  Further 
experience  has  proved  to  both  that  they  were  mistaken ;  but  they  had 
to  wait  fifty  conffiweo  for  this  experience.  During  that  long  time, 
mankind  believed  in  an  uniformity  of  the  course  of  nature  where  no 
such  uniformity  really  existed. 

According  to  the  notion  which  the  ancients  entertained  of  induction,' 
the  foregoing  were  cases  of  as  legitimate  inference  as  any  inductions 
whatever.  In  these  two  instances,  in  which,  the  conclusion  being 
ftdse,  the  ground  of  inference  must  have  been  insufBcient,  there  was, 
nevertheless,  as  much  ground  for  it  as  this  conception  of  induction  ad- 
mitted of.  The  induction  of  the  ancients  has  been  well  described  by 
Bacon,  under  the  name  of "  Inductio  per  enumerationem  simplicem, 
ubi  non  reperitur  instantia  contradictoria."  It  consists  in  ascribing 
\j  the  character  of  general  truths  to  all  propositions  which  are  true  in 
every  instance  that  we  happen  to  know  o£  This  is  the  kind  of  induc- 
tion, if  it  deserves  the  name,  which  is  natural  to  the  mind  when  unac- 
customed to  scientific  methods.  The  tendency,  which  some  call  an 
instinct,  and  which  others  account  for  by  association,  to  infer  the^  fu- 
ture firom  the  past,  the  known  firom  the  unknown,  is  simply  a  habit  of 
expecting  that  what  has  been  foimd  true  once  or  several  tiineB* 

*  Infra,  chap.  zzi. 
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and  never  yet  found  false,  will  be  found  true  again.  Whether  the 
instances  are  few  or  many,  conclusive  or  inconclusive,  does  not  mu^  ^ 
affect  the  matter :  these  are  conaiderations  which  occur  only  on  re- 
flection :  the  unprompted  tendency  of  the  mind  is  to  generalize  its  ex- 
perience, provided  this  points  all  in  one  direction ;  provided  no  other 
experience  of  a  conflictmg  character  comes  unsought.  The  notion  of 
seeking  it,  of  experimenting  for  it,  of  vnUrrogixting  nature  (to  use 
Bacon's  expression),  is  of  much  later  growth.  The  observation  of  nature, 
by  uncultivated  intellects  is  purely  passive :  they  take  the  &cts  which 
present  themselves,  without  taking  the  trouble  of  searching  for  more : 
It  is  a  superior  mind  only  which  asks  itself  what  facts  are  needed  to 
enable  it  to  come  to  a  sure  conclusion,  and  then  looks  out  for  these.         ^  ?• 

But  although  we  have  always  a  propensity  to  generalize  from  xxnr/  ^ 
varying  experience,  we  are  not  always  warranted  in  doing  so.    Be^ 
fore  we  can  be  at  •liberty  to  gftpffl"^^  *^«tt  ft^"^ething  is  universally  tmcT 

er  Known  an  instance  to  the  contrary,  it  must  be 


because  we  bave  never 


because  we  nave  never  Known  an  instance  to  tne  contrary,  it  must  De  | 

proved  to  us  that  it  mere  were  in  nature  any  instances  to  the  contrary.  I 

^    •  L      ij  L         I-  —  — Trrir—   >'  nn*  ■  •^*"' "    .      r  "^ ■      ■■■   •       i 

we  snouia  nave  Known  ot  them/  1  his  assurance,  m  the  gxefix  m^ntx  > ' 


eo. 
see' 


of  casea^  we  cannoT^ave^^'or  caiOiaK.O-X»J^i^  very  moderate  degr* 
jjie  possiEirity  oTTiaying  it,  is  jhjt_  foundation  on  which  we  sEaln 
fieremer  thai  induction  "by  simple  enumeration  may  in  some  remark- 
able cases_  Mnount  to  lull ^rbot*  No  such  assurance,'  bowevef ,  can 
T>e  had,  op  any  of  the~  ordinary  subjects  of  scientific  inquiry.  Popular 
notions  are  usually  founded  upon  induction  by  simple  enumeration ; 
in  science  it  carries  us  but  a  little  way.  We  are  forced  to  beein  with 
it;  we  must  often  rely  upon  it  provisionally,  in  the  absence  ot  means 
of  more  searching  investigation.  But,  for  the  accurate  study  of  nature, 
we  require  a  surer  and  a  more  potent  instrument. 

It  was,  above  all,  by  pointing  out  the  insufficiency  of  this  rude  and 
loose  conception  of  Induction,  that  Bacon  merited  the  title  so  generally 
awarded  to  him,  of  Founder  of  the  Inductive  Philos<^hy.  The  value 
of  his  own  contributions  to  a  more  philosophical  theory  of  the  subject 
has  certainly  been  exaggerated.  Although  (along  with  some  funda- 
mental errors)  his  writings  contain,  more  or  less  fully  developed, 
several  of  the  most  important  principles  of  the  Inductive  MeUiod, 
physical  investigation  has  now  far  outgrown  the  Baconian  conception 
of  Induction.  Moral  and  political  inouiry,  indeed,  are  as  yet  far 
behind  that  conception.  The  current  and  approved  modes  of  reason- 
ing on  these  subjects  are  still  of  the  same  vicious  description  against 
which  Bacon  protested :  the  method  almost  exclusively  employed  by 
diose  professing  to  treat  such  matters  inductively,  is  the  very  inductio 
per  enumemtionem  simplicem  which  he  condemns ;  and  the  experience, 
which  we  hear  so  confidently  appealed  to  by  all  sects,  parties,  an^  in- 
terests, is  still,  in  his  own  emphatic  words,  mera  palpatio, 

§  3.  In  order  to  a  better  understanding  of  the  problem  which  the 
logician  must  solve  if  he  would  establish  a  scientific  theory  of  Induc- 
tion, let  us  compare  a  few  cases  of  incorrect  inductions  with  others 
which  are  acknowledged  to  be  legitimate.  Some,  we  know,  which 
were  believed  for  centuries  to  be  correct,  were  nevertheless  incorrect. 
That  all  swans  are  white,  cannot  have  been  a  good  induction,  since 

*  Infra,  chap,  zxi  nli. 
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the  conclusion  has  turned  out  erroneous.  The  experience,  however, 
on  which  the  conclusion  rested  was  genuine.  From  the  earliest 
records,  the  testimony  of  all  the  inhabitants  of  the  known  world  was 
unanimous  on  the  point.  The  unifinrm  experience,  therefore,  of  the  in- 
habitants of  the  known  world,  agreeing  m  a  common  result,  without 
one  known  instance  of  deviation  from  that  result,  is  not  always  suffi 
cient  to  establish  a  general  conclusion. 

But  let  us  now  turn  to  an  instance  .apparently  not  very  dissimilar  to 
this.  Mankind  were  wrong,  it  seems,  in  concluding  that  all  swans 
were  white :  are  we  also  wrong,  when  we  conclude  that  all  men's 
heads  grow  above  their  shoulders,  and  never  below,  in  spite  of  the 
conflicting  testimony  of  the  naturalist  Pliny  ?  As  there  were  black 
swans,  aldiough  civilized  xiien  had  existed  for  three  thousand  years  on 
the  earth  without  meeting  with  them,  may  there  not  also  be  "  men 
whose  heads  do  grow  beneath  their  shoulders,"  notwithstanding  a 
rather  less  perfect  unanimity  of  negative  testimony  from  all  observers  1 
Most  persons  would  answer  No ;  it  was  more  credible  that  a  bird 
should  vary  in  its  color,  than  that  man  should  vary  in  the  relative  posi- 
tion of  his  principal  organs.  And  there  is  no  doubt  that  in  so  saying 
they  would  be  right :  but  to  say  why  they  are  right,  would  be  impos- 
sible, without  entering, more  deeply  than  is  usufdly  done, intothe  true 
theory  of  Induction. 

Again,  there  are  cases  in  which  we  reckon  with  the  most  unfailing 
confidence  upon  unifoimity,  and  other  cases  in  which  we  do  not  count 
upon  it  at  all.  In  some,  we  feel  complete  assurance  that  the  friture  will 
resemble  the  past,  the  unknown  be  precbely  similar  to  the  known.  In 
others,  however  invariable  may  be  the  result  obtained  from  the  in- 
stances which  we  have  observed,  we  draw  from  them  no  more  than  a 
very  feeble  presumption  that  the  like  result  will  hold  in  all  other  cases 
That  a  straight  line  is  the  shortest  distance  between  two  points,  we  do 
not  doubt  to  be  true  even  in  the  region  of  the  fixed  stars,  when  a  chem- 
ist announces  the  existence  and  properties  of  a  newly-discovered  sub- 
stance, if  we  confide  in  his  accuracy,  we  feel  assured  that  the  conclusions 
he  has  arrived  at  will  hold  universally,  although  the  induction  be  founded 
but  on  a  single  instance.  We  do  not  withhold  our  assent,  waiting  for 
a  repetition  of  the  experiment ;  or  if  we  do,  it  is  from  a  doubt  whether 
the  one  experiment  waa  properly  made,  not  whether  if  properly  made 
it  would  be  conclusive.  Hei^  then,  is  a  general  law  of  nature,  in- 
ferred without  hesitaidon  from  a  single  instance ;  an  universal  propo«* 
sition  from  a  singular  one.  Now  mark  another  case,  and  contrast  it 
with  this.  Not  all  the  instances  which  have  been  observed  since  die 
beginning  of  the  world,  in  support  of  the  general  proposition  that  all 
crows  are  black,  would  be  deemed  a  sufficient  presumption  of  the 
truth  of  the  proposition,  to  outweigh  the  testimony  of  one  unexcep- 
tionable witness  who  should  affirm  that  in  some  region  of  the  earth 
not  fully  explored,  he  had  caught  and  examined  a  crow,  and  had  found 
it  to  be  gray. 

Why  is  a  single  instance,  in  some  cases,  sufficient  for  a  complete  in- 
duction, while  in  others,  myriads  of  concurring-  instances,  without  a 
single  exception  known  or  presumed,  go  such  a  very  little  way  towards 
establishing  an  universal  proposition  ?  Whoever  can  answer  this  ques« 
tion  knows  more  of  tlie  philosophy  of  logic  than  the  wisest  of  the  an* 
cionts,  and  has  solved  the  great  problem  of  induction* 
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CHAPTER  IV. 

OF  LAWS  OF  NATORB. 

f  §  1.  In  the  contemplation  of  that  unifonnity  in  the  course  of  nalut»% 
vihich  is  aasQined  in  every  inference  fiom  experience,  one  of  the  first 
observationa  that  present  themselves  is,  that  the  uniformity  in  question 
10  not  properly  uniformity,  but  uniformities. «  The  general  regularity 
results  from  the  coexistence  of  partial  regpilaritiesj^  The  course  of  na- 
ture in  general  is  constant,  because  the  couibo  of  each  of  the  various 
phenomena  that  compose  it  is  so.  A  certain  &ct  invariably  occurs 
whenever  certain  circumstances  are  present,  and  does  not  occur  when 
they  are  absent;  the  like  is  true  of  another  fact;  and  so  on.  .From 
these  separate  threads  of  connexion  betwe^  parts  of  the  great  whole 
which  we  term  nature,  a  general  tissue  of  connexion  unavoidably 
weaves  itself,  by  which  the  whole  is  held  together.  If  A  is  always 
accompanied  by  D,  B  by  E,  and  0  by  F,  it  follows  that  AB  is  a^com- 
panied.by  DB,  AC  by  D  F,  BC  by  EF,  and  finaUy,  ABC  by  D  E  F; 
and  thus  the  general  character  of  regularity  is  produced,  which,  along 
with  and  in  the  midst  of  infinite  diversity,  pervades  all  nature. 

i'he  first  point,  therefore,  to  be  noted  in  regard  to  what  is  called  the 
umlormity  o^  the'  course  of  nature,  is,  that  it  is  itself  a  compTeji;  fact, 
compounded  of  all  the  separate  uniformities  which  exist  in  respect  to 
single  phenomena.  These  yaripus  uniformities,  D^en  ascertained  by 
Wait  is  regardellis  a  sufficient  in3ucHbn,~we  caHlu  co^jomon  parlance^ 
tawiforNaturg^  ScientificaHy  Rpfly^lciTig,  ^|i^t.  title  is  employed  in  a 
more  restricted  sense  to  designate  the  uniformities  when  reduced  to 
tBeir  most  simple  expression.  Thus  in  the  illustration  already  em- 
pTbyed,  there  were  seven  uniformities ;  all  of  which,  if  considered  suf- 
ficiently certain,  would,  in  the  more  lax  application  of  the  term,  be 
called  laws  of  nature.  But  of  the  seven,  diree  alone  axe  proporly  dis- 
finct  and  independent ;  these  being  presupposed,  the  others  fallow  of 
course :  .the  three  first,  therefore,  according  to  the  stricter  acceptation, 
are  callc^d  laws  of  nature,  the  remainder  not ;  because  they  are  m  truth 
mere  c(uei  of  the  three  first ;  virtually  included  in  them ;  said,  there- 
fore, to  re^nU  fix>m  them :  whoever  affirms  those  three  has  already 
affirmed  all  the  rest. 

To  substitute  real  examples  for  symbolical  ones,  the  following  are 
three  uniformities,  or  call  them  laws  of  nature :  the  law  that  air  has 
weight,  the  law  that  pressure  on  a  fluid  is  propaeated  equally  in  aU 
directions,  and  the  law  that  pressure  in  one  direction,  not  opposed  by 
an  equal  pressure  in  a  contrary  direction^roduces  motion,  which  does 
not  cease  until  equilibrium  is  restored,  from  these  three  uniformities 
we  should  be  able  to  predict  another  uniformity,  namely,  the  rise  of 
the  mercury  in  the  Torricellian  tube.  This,  in  the  stricter  use  of  the 
phrase,  is  not  a  law  of  nature.  It  is  a  result  of  laws  of  nature.  It  is 
a  CiOie  of  each  and  every  one  of  the  three  laws ;  and  is  the  only  occnr> 
rence  by  which  they  could  all  be  fulfilled.  If  the  mercury  were  not 
sustained  in  the  barometer,  and  sustained  at  such  a  height  diat  die  col- 
omn  of  mercury  were  equal  in  weight  to  a  column  of  the  atmosphere, 
:kf  the  same  diameter ;  here  would  be  a  case,  either  of  the  air  not 
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pressing  upon  the  surface  of  the  mofcory  with  the  force  which  is  called 
Its  weight,  or  of  the  downward  pressure  on  the  mercury  not  heing 
propagated  equally  in  an  upwatd  direction,  or  of  a  K>dy  pressed  in 
one  direction  and  not  in  the  direction  opposite,  either  not  moving  in 
the  direction  in  which  it  is  pressed^r  stopping  before  it  had  attained 
equilibrium*  If  we  knew,  therefore,  the  three  simple  laws,  but  had 
never  tried  the  Torricellian  experiment,  we  might  deduce  its  result 
fiom  those  laws.  The  known  weight  of  the  air,  combined  with  tl^ 
position  of  the  apparatus,  ^v^ould  bring  the  mercury  within  the  first  of 
Che  three  inductions ;  the  first  induction  would  bring  it  within  the  sec- 
ond, and  the  second  within  the  third,  in  the  manner  which  we  so  fully 
illustrated  in  treating  of  Ratiocination.  We  should  thus  come  to  know 
the  more  complex  uniformity,  independently  of  specific  experience, 
through  our  knowledge  of  the  simpler  ones  n:om  which  it  results :  al- 
though, for  j^easons  which  wiU  aj^pear  hereafter,  verification  by  specific 
experience  would  still  bje  desirable,  and  might  possibly  be  indis- 
pensable. 

Complex  uniformities  which,  like  this,  are  mere  cases  of  simpler 
ones,  and  have,  therefore,  been  virtually  inferred  in  afiSiming  those, 
may  with  propriety  be  called  latos,  but  can  scarcely,  in  the  strictness 
of  scientific  speech,  be  termed  Laws  of  Nature.     It  is  the  custom  of 
philosophers,  wherever  they  can  trace  regularity  of  any  kind,  to  call 
the  general  proposition  -which  expresses  the  nature  of  that  regularity, 
a  law  ;  as  when,  in  mathematics,  we  speak  of  the  law  of  decrease  of 
the  successivc^terms  of  a  converging  series.     But  the  expression,  law 
•  of  nature^  is  generally  employed  by  scientific  men  with  a  sort*  of  tacit 
reference  to  the  original  sense  of  the  word  law^  namely,  &e  expression 
of  the  will  of  a  superior ;  the  superior,  in  this  instance,  being  the  Ruler 
'        of  the  universe.     When,  therefore,  it  appeared  that  any  of  the  uni- 
f        formities  which  were  observed  in  nature,  would  result  spontaneously 
'         icqfsx  certain  other  uniformities,  without  any  separate  act  of  creative 
^  ,         will,  the  foimer  have  not  usually  been  spoken  of  as  laws  of  nature. 

t^.  {         According  to  another  mode  of  expression,  the  question,  What  are  the 

'  -''  '         laws  of  nature  %  may  be  stated  thus : — What  are  the  fewest  and  sim- 

plest assumptions,  which  being  granted,  the  whole  existing  order  of 
nature  would  result  \  Another  mode  of  stating  it  would  be  thus : 
What  are  the  fewest  general  propositions  fi*om  which  all  the  uniforroi 
ties  which  exist  in  the  universe  might  be  deductively  inferred  \ 

As  has  already  been  hinted  (and  will  be  more  fully  discussed  here 
afker)  every  great  advance  which  marks  an  epoch  in  the  progress  of 
science,  has  consisted  in  a  step  made  towaras  the  solution  of  this 
problem.  Even  a  simple  colligation  of  inductions  already  made,  with- 
out any  fresh  extension  of  the  inductive  inference,  is  already  an  ad- 
vance in  that  direction.  When  Kepler  expressed  the  regularity  which 
exists  in  the  observed  motions  of  the  heavenly  bodies,  by  the  three 
general  propositions  called  his  laws,  he,  in  so  doing,  pointed  out 
three  simple  volitions,  by  which,  instead  of  a  much  greater  number,  it 
appeared  that  the  whole  scheme  of  the  heavenly  motions,  so  far  as  yet 
observed,  might  be  conceived  to  have  been  produced.  A  similar,  and 
still  greater  step  was  made  when  these  laws,  which  at  first  did  not 
seem  to  be  included  in  any  more  genend  truths,  were  discovered  to 
be  cases  of  the  three  laws  of  motion,  as  obtaininfi^  among  bodies  which 
mutually  tend  towards  one  another  with  a  cfertam  force,  and  have  had 
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a  certaiiA  instantaneous  impulse  originally- iaipressed  upon  tbem.  Aftei 
this  great  discovery,  Kepler's  three  propositions^  though  still  called 
laws,  would  hardly,  by  any  person  accustoo^ed  to  use  language  with 
precision,  be  termed  laws  of  nature :  tliat  pUrase  would  be  reserved 
for  the  simpler  laws  into  which  Newton,  as  the  expression  is,  resolved 

them. 

According  to  this  lanffuage,  every  wjil  grounded  inductive  geaerali- 
zotion  is  either  a  law  of  nature,  or  a  f^ult  of  laws  of  nature,  capable,  r  i 
if  tjose  laws  are  known,  of  being  predicted  frnm  them.  /And  the  prob#^9 
leiAf  Inductive  Logic  may  be  sumiiied  up  in^o  questions  :  How  to  \ 
ascertain  the  laws  of  nature  ]  and^How,  after  having  ascertained  them,  i 
to  follow  them  into  their  resultX^*^  On  (j^e  odier  hand,  we  must  not .  ^      ^ 
suffer  ourselves  to  imagine  that  this  mode  of  statement  amounts  to  a 
real  analysis,  or  to  anything  but  a  mere  verbal  transformation  of  the  [ 
problem ;  for  fte  expression,  Lawy  of  Nature,  means  nothing  but  the  *       K 
uniformities  which  exist  among  nalural  phenomena  (or,  in  other  words,  > 
the  results  of  induction),  when  |(sducea  to  their  simplest  expression. -^ 
It  is,  however,  something  to  hav#  advandied  so  far,  as  to  see  that  the 
study  of  nature  is  the  study  of  laws,  not  a  law ;  of  uniformities,  in  the 
plural  numbgr :  that  the  different  natui'bhf)hen0mena  have  their  sepa- 
rate rules  or  modes  of  taking  place,  which,  though  much  intermixed 
and  entangled  with  one  another,  may,  to  a  cf^ain  extent,  be  studied 
apart :  that  (t>  resume  our  fonner  metaphdk*)  the  regularity  yehich 
exists  in  natu^  is  a  web  composed  of  distmc^threads,  and  only  to  bi 
understood  by  tracing  each*  of  die  threads  separately  ;  for  which  pur- 
pose it  is  often  necessary  to  unrave)  some  portion  of  the  web,  and  ex- 
hibit the  fibres  apart     The  rules  of  experimental  inquiry  are  the  con- 
trivances for  unraveling  the  web. 

§  2.  In  thus  attemptmg  to  ascertain  the  general  order  of  nature  by 
ascertaining  the  particular  order  of  the  occurrence  of  each  one  of  t^e 
phenomena  of  nature,  the  most  scientific  proceeding  can  be  no  more         | 
than  an  improved  form  of  that  which  was  primitively  pursued  by  the 
human  understanding,  as  ^et  undirected  by  science.     When  tf^en  first      .^ 
formed  the  idea  of  studying  phenomena  according  to  a  strlSter  and    M^ 
surer  method  than  that  which  they  had  in  the  first  instance  spontfine-     ^^ 
ously  adopted,  they  did  not,  conformably  to  the  well  meant  But  impr^c*     *  * 
ticable  precept  of  Descartes,  set  out  from  the  supposition  that  nothing     s 
had  been  already  ascertained.    Many  of  the   uniformities  existing      \ 
among  phenomena  are  so  constant,  and  so  open  to  observation,  as  to 
force  themselves  upon  men's  involuntary  recognition.    Some  &cts  are 
so  perpetually  and  familiarly  accompanied  by  certain  others,  that  man- 
kind learnt,  as  children  now  learn,  to  expect  the  one  where  they  found 
the  other,  long  before  they  knew  how  to  put  their  expectation  into 
words,  by  asserting,  in  a  proposition,  the  existence  of  a  connexion  be- 
tween those  phenomena.     No  science  was  needed  to  teach  men  that 
fiK)d  nourishes,  that  water  drolks,  or  quenches  thirst,  tM^'^ie  sun 
gives  light  and  heat,  that  bodies  fall  to  the  ground.     The  fast  scien- 
tific inquirers  assumed  these  and  the  like  as  known  truths,  an^^t  out 
from  them  to  discover  others  which  were  unknown :  nor  were  they 
wrong  in  so  doing,  subject,  however,  as  they  afterwards  began  to  see, 
to  an  ulterior  revision  of  these  spontaneous  generalizations  Qiemselves, 
'vrhen  the  progress  of  knowledge  pointed  out  limits  to  them,  or  showed 
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thdbr  taruth'to-be  contingent  i]{)on  some  other  circumstance  not  oiigi* 
nally  attended  to.  It  will  appear,  I  think,  from  the  subsequent  part  of 
our  inquiry,  that  there  is  no  logical  fallacy  in  this  mode  of  proceeding ; 
but  we  may  see  already  that  any  other  mode  is  rigorously  impractica- 
ble :  since  it  is  impossible  to  frame  any  scientific  method  of  induction, 
or  test  of  the  correctness  of  inductions,  unless  upon  the  hypothesis  that 
Eom^  idductions  of  unquestionable  certainty  have  been  already  made.- 

Let  us  revert,  for  instance,  to  one  of  our  former  illustrations,  and 
consider  why  it  is  thai,  with  exactly  the  same  amount  of  evidence, 
both  negative  and  pMtive,  we  did  not  reject  the  assertion  that  t^ere 
are  black  swans,  while  we  should  vefuse  credence  to  any  testimony 
which  asserted  that  there  were  men  wearing  the^T  heads  undemeadi 
their  shoulders.  The  first  assertion  was  more  credible  than  the  latter. 
But  why  more  credible?  So  long  as  neither  phenomenon  had  been 
actually  witnessed,  what  reason  was  there  for  finding  the  one  hardei 
to  be  believed  than  the  other  ?  Apparently,  because  there  is  less  con- 
stancy in  the  colors  of  animals,  than  in  the  general  structure  of  their- 
internal  anatomy.  But  how  do  we  know  this]  Doubtless,  from 
experience.  It  appears,  then,  that  we  need  experience  to  inform  us, 
in  what  cases,  or  m  what  sorts  of  cases,  experience  ia  to  be  relied 
upon.  Experience  must  be  consulted  in  order  to  learn  from  it  under 
what  circumstances  arguments  from  it  wiU  be  valid.  We  have  no 
ulterior  test  to  which  we  subject  experience  in  general ;  but  we  make 
6Kperience  its  own  tesf.  Experience  testifies,  that  among  the  uni- 
formities which  it  exhibits  or  seems  to  exhibit,  some  are  more  to  be 
relied  upon  than  others ;  and  uniformity,  therefore,  may  be  presumed, 
from  any  given  number  of  instances,  widi  a  greater  degree  of  assurance, 
bi  proportion  as  the  case  belongs  to  a  class  in  which  the  uniformities 
have  hitherto  been  ftund  more  uniform. 

This  mode  of  correcting  one  generalization  by  means  of  another, 
a  narrower  generalization  by  a  wider,  which  common  sense  suggests 
and  adopts  m  practice,  is  the  real  type  of  scientific  Induction.  yAU 
that  art  can  do  is  but  to  ^ve  accuracy  and  precision  to  this  process, 
and  adapt  it  to  all  varieties  of  cases,  without  any  essential  alteration  in 
its  principle. 

There  are  of  course  no  means  of  applying  such  a  test  as  that  above 
described,  unless  we  already  possess  a  general  knowledge  of  the 
yEE^^^^^^  character  of  the  uniformities  existing  throughout  nature. 
/The  indispensable  foundation,  therefore,  of  a  scientific  formula  of 
induction,  must  be  a  survey  of  the  inductions  to  which  mankind  have 
been  conducted  in  unscientific  practice ;  with  the  special  purpose  of 
ascertaining  what  kinds  of  uniformities  have  been  found  perfectly 
invariable,  pervading  all  nature,  and  what  are  those  which  have  been 
found  to  vary  -with  difierence  of  time,  place,  or  other  changeable 
circumstances/^ 

§  3/^T^  necessity  of  such  a  survey  is  confirmed  by  the  considera- 
tion, uhaj^  the  stronger  inductions  are  the  touchstone  to  which  we 
alwajiy^ndeavor  to  bring  the  weaker.  If  we  find  any  means  of 
deducing  one  of  the  less  strong  inductions  from  stronger  ones,  it 
acauires,  at  once,  all  tiie  strength  of  those  frt^m  which  it  is  deduced  j 
and  even  adds  to  that  strength ;  since  the  independent  experience  on 
which  the  weaker  induction  previously  rested,  becomes  additional 
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irridence  of  the  tmth  of  the  better  established  law  in  which  it  is  now 
found  to  be  included.  We  may  have  inferred,  from  historical  evidence, 
that  the  uncontrolled  government  of  a  monarchy,  of  an  aristocracy,  oi 
of  the  majority,  will  commonly  be  a  tyranny :  but  we  are  entitled  to 
rely  upon  this  generalization  with  much  greater  assurance  when  it  is 
shown  to  be  a  corollary  from  still  better  established  truths;  the 
infirmity  of  human  nature,  and  the  impossibility  of  maintaining  the 
predominance  of  reason  and  conscience  over  the  selfish  propensities 
by  any  means  except  such  as  the  supposition  of  absolute  power  nece<> 
sarily  excludes.  It  is  at  the  same  time  obvious  that  even  these  great 
facts  in  himian  nature  derive  an  accession  of  evidence  from  the 
testimony  which  history  bears  to  the  effects  of  despotism.  The  strong 
induction  becomes  still  stronger  when  a  weaker  one  has  been  bound 
up  with  it. 

On  the  other  hand,  if  an  induction  conflicts  with  stronger  inductions^ 
or  with  conclusions  capable  of  being  correcdv  deduced  from  them,  then, 
unless  upon  reconsideration  it  should  appear  that  some  of  the  stioi^er 
inductions  have  been  stretched  too  far,  the  weaker  one  must  give  way. 
The  opinion  so  long  prevalent  that  a  comet,  or  any  other  unusual  ap- 
pearance in  the  heavenly  regions,  was  the  precursor  of  calamitieB  to 
mankind,  or  to  those  at  least  who  witnessed  it ;  die  belief  in  the  vera- 
city of  the  oracles  of  Delphi  or  Dodona ;  the  reliance  on  astrology,  or 
on  the  weather-prophecies  in  almanacs ;  were  doubtless  inductions  sup- 
posed to  he  grounded  on  experience :  and  faidi  in  such  delusions  seems 
quite  capable  of  holding  out  against  a  great  multitude  of  &ilures,  pro- 
vided it  be  nourished  by  a  reasonable  number  of  casual  coincidences 
between  the  prediction  and  the  event.  What  has  really  put  an  end  to 
these  insufficient  inductions,  is  their  inconsistency  with  die  stronger  in- 
ducdons  subsequently  obtained  by  scientific  inquiry,  respecting  die 
causes  upon  wluch  terrestrial  events  really  depend ;  and  where  those 
scientific  trudis  have  not  yet  penetrated,  the  same  or  similar  delusions 
still  prevail. 

,/  It  may  be  affirmed  as  a  general  principle,  diat  all  inducdonsy  wbedier 
strong  or  weak,  which  can  be  connected  together  by  a  radocinadon,  are 
cenfirmatory  of  one  another :  while  any  wUch  lead  deductively  to  con- 
sequences that  are  incompatible,  become  mutually  each  odier's  test, 
showing  that  one  or  odier  must  be  siven  up,  or,  at  least,  more  guard- 
edly expressed.  '  In  the  case  of  inductions  which  confirm  each  other, 
the  one  wbich  becomes  a  conclusion  from  radocinadon  rises  to  at  least 
die  level  of  certainty  of  the  weakest  of  those  from  which  it  is  deduced ; 
while  in  ^neral  all  are  more  or  less  increased  in  certainty.  Thus  die 
TorriceUian  experiment,  though  a  mere  case  of  three  more  general 
laws,  not  only  stresffthened  greatly  the  evidence  on  which  those  laws 
rested,  but  converted  one  of  them  (die  weight  of  the  atmosphere)  fix>m 
a  doubtful  generalization  into  one  of  the  best-established  doctrines  in 
Chp  range  of  physical  science. 

^J£^  then,  a  survey  of  d&e  uniformities  which  have  been  ascertained  to 
exist  in  nature,  should  point  out  some  which,  as  far  as  any  human  pur- 
pose requires  certainty,  may  be  considered  as  absolutely  certain  and 
absolutely  universal ;  then  by  means  of  these  uniformities,  we  may  be 
able  to  ruse  multitudes  of  other  inductions  to  the  same  point  in  die 
scalep/  For  if  we  can  show,  with  respect  to  any  induction,  that  eidier 
k  mujK  be  true,  or  one  of  these  certain  and  umversal  inductions  must 
Bb 
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admit  of  an  exception :  the  former  generalization  will  attain  the  same 
absolute  certainty  and  indefeasibleness  within  the  bounds  assigned  to 
it,  which  are  the  attributes  of  the  latter.  It  will  be  proved  to  be  a 
law ;  and  if  not  a  result  of  other  and  simpler  laws,  it  will  be  a  law  of 
nature. 

There  are  such  certain  and  uniyersal  inductions ;  and  it  is  because 
there  are  such,  that  a  Logic  of  Induction  is  possible.  / 


CHAPTER  V.' 

OF  THE  LAW  OF  UNIVERSAL  CAUSATION. 


I 


§  1.  The  phenomena  of  nature  exist  in  two  distinct  relations  to  one 
another;  that  of  simultaneity,  and  that  of  succession.  Every  phenom- 
enon is  related,  in  an  uniform  manner,  to  some  phenomena  that  coexist 
with  it,  and  to  some  that  have  preceded  or  will  follow  it. 

Of  the  uniformities  which  exist  among  synchronous  phenomena,  the 
most  important,  on  every  account,  are  me  laws  of  number ;  and  next 
to  them  those  of  space,  or  in  other  words,  of  extension  and  figure.  The 
lavys  of  ngmber  are  common  to  eynchronousand  successive  phoneme- 
iHu  ThaTlWu  ttll3~tw6  mate  Kui7l8~equany  true  whether  the  second 
two  follow  the  first  two  or  accompany  them.  It  is  as  true  of  days  and 
years  as  of  feet  and  inches.     The  laws  of  extension  and  figure,  (in  other  | 

words,  the  theorems  of  geometry,  "from  its  lowest  to  lis  highest  brands 
es,)  are,  on  the  contrary,  laws  of  simultaneous  phenomena  only.  The 
various  parts  of  space,  and  of  the  objects  which  are  said  to  fill  space, 
coexist ;  and  the  unvarying  laws  which  are  the  subject  of  the  science 
of  geometry,  are  an  expression  of  the  mode  of  their  coexistence. 

This  is  a  class  of  laws,  or  in  other  words,  of  uniformities,  for  the  com- 
prehension and  proof  of  which  it  is  not  necessary  to  suppose  any  lapse 
of  time,  any  variety  of  facts  or  events  succeeding  one  another.  If  all 
the  objects  in  the  universe  were  unchangeably  fixed,,  and  had  remained 
in  that  condition  from  eternity,  the  propositions  of  geometry  would  still 
be  true  of  those  objects.  All  things  which  possess  extension,  or  in  other 
words,  which  fill  space,  are  subject  to  geometrical  laws.  Possessing 
extension,  they  possess  figure,  possessing  figure,  they  must, possess 
some  figure  in  particular,  and  have  all  the  properties  which  ^ometry 
assigns  to  that  figure.  If  one  body  be  a  sphere  and  the  other  a  cylin- 
der, of  equal  height  and  diameter,  the  one  will  be  exactly  two-thirds 
of  the  other,  let  the  nature  and  quality  of  the  material  be  what  it  will. 
Again,  each  body,  and  each  point  of  a  body,  must  occupy  some  place 
or  position  among  other  bodies ;  and  the  position  of  two  bodies  rela- 
tively to  each  oliier,  of  whatever  nature  tne  bodies  be,  may  be  uner-  ^ 
ringly  inferred  firom  the  position  of  each  of  them  relatively  to  any  third  *** 
body. 

In  the  laws  of  number,  then,  and  in  those  of  space,  we  recognisSe, 
in  the  most  unqualified  manner,  the  rigorous  universality  of  which  we 
are  in  quest.  Those  laves  have  been  in  all  ages  the  type  of  certainty, 
the  stcoidard  of  comparison  for  all  inferior  degrees  of  evidence.  Their 
iDvaiiability  is  so  perfect,  that  we  are  unable  even  to  conceive  anj 
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excepLtioii  to  them ;  and  philosophers  have^bofiaJedi  aldioygh  (as  1 

have  endeavored  to  Bhowjrenroneoufllyrto  consider  their  evidence  as 

lying  not  in  expenencfijiut  iiLthe  pnginarbonstitution  of  .the  human 

"ImteUecL  'Tf^  therefore,  from  she  laws  of  space  and  number,  we  were 

"able  ro  'deduce  uniformities  of  any  other  description,  this  would  be 

conclusive  evidence  to  us  that  those  other  uniformities  posisessed  the 

same  degree  of  rigorous  certainty.     But  this  we  cannot  do.    From 

laws  of  space  and  number  alone,  nothing  can  be  deduced  but  laws  oi 

space  ana  number. 

Of  all  truths  relating  to  phenomena,  the  most  valuable  to  us  are 
those  which  relate  to  the  order  of  their  succession.  On'a  knowledge 
of  these  is  founded  every  reasonable  antidpation  of  future  facts,  and 
whatever  power  we  possess  of  influencing  those  facts  to  our  advantage, 
£ven  the  laws  of  geometry  are  chiefly  of  practical  importance  to  us  as 
being  a  portion  of  the  premisses  from  which  the  order  of  the  succession 
of  phenomena  may  be  inferred. 

Inasmuch  as  the  motion  of  bodies,  the  action  of  forces,  and  the 
propagation  of  influences  of  all  sorts,  take  place  in  certain  lines  and 
over  definite  spaces,  the  properties  of  those  lines  and  spaces  are  an 
important  part  o€  the  laws  to  which  those  phenomena  are  themselves 
|jiubject.  Moreover,  motions,  forces,  or  other  influences,  and  times,  are 
munerable  quantities ;  and  the  properties  of  number  are  applicable  to 
them  as  to  all  other  things.  But  although  the  laws  of  number  and 
space  are  important  elements  in  the  ascertainment  of  uniformities  of 
succession,  they  can  do  nothing  towards  it  when  taken  by  themselves. 
Theycan  only  be  made  instrumental  to  thg  purpose  when.3ye  combine 
withmem  additional  premisses^  expreaaiy^  nf  iinrfnrrriitiftj^  nf  a^ftr<>fisJQn 
already  known.  By  taking,  for  instance,  as-  premisses,  these  proposi- 
tions :~that  bodies  acted  upon  by  an  instantaneous  force  move  with 
unifoi*pi  velocity  in  straight  lines ;  that  bodies  acted  upon  by  a  con- 
tinuous force  move  with  accelerated  velocity  in  straight  lluos ;  and 
that  bodies  acted  upon  l^y  two  forces  in  different  directions  move  in 
the  diagonal  of  a  parallelogram,  whose  sides  represent  the  direction 
and  quantity  of  those  forces ;  we  may  by  combining  these  truths  with 
propositions  relating  to  the  properties  of  straight  lines  and  of  parallelo- 
grams, (as  that  "6^  triangle  is  half  of  a  parallelogram  of  the  same  base 
and  altitude,)  deduce  another  important  uniformity  of  succession,  viz., 
that  a  body  moving  round  a  centre  of  force  describes  areas  propor- 
tional to  the  times.  But  unless  there  had  been  laws  of  succession  in 
our  premisses,  there  «ould  have  been  no  truths  of  succession  in  our 
conclusions.  A  similar  remark  might  be  extended  to  every  other  class 
of  phenomena  really  peculiar ;  and,  had  it  been  attended  to,  would 
have  prevented  many  chimerical  attempts  at  demonstrations  of  the 
indemonstrable,  and  explanations  of  what  cannot  be  explained. 
^  It  is  not,  therefore,  enough  for  us  that  the  laws  of  space,  which  are 
only  laws  of  simultaneous  phenomena,  and  the  laws  of^number,  which 
though  true  of  successive  phenomena  do  not  relate  to  their  succession, 
possess  that  rigorous  certainty  and  universality  of  which  we  are  in 
search.  We  must  endeavor  to  find  some  law  of  succession  which  has 
those  same  attributes,  and  is  therefore  fit  to  be  made  the  foundation  of 
processes  for  discovering,  and  of  a  test  for  verifying,  all  other  uniformi- 
ties of  succession.  This  fundamental  law  must  resemble  the  truths  of 
geometry  in  their  most  remarkable  peculiarity,  that  of  never  being,  iu 
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any  instance  whatever,  defeated  or  suspended  by  any  change  oi'  eff« 
cumstances. 

Now  among  all  those  unifozmities  in  the  aueeession  of  pheiiomena» 
whi<di  common  obserralioii  is  smffioient  t»  bring  to  light,  there  are  very 
few  which  have  any,  even  appasent,  pretension  to  wis  rigorous  inde- 
feasibility :  and  of  those  lew,  one  only  has  been  fbvnd  capable  of  com- 
pletely  sustaining  it.  In  that  one,  however,  wa  recognise  a  law  which 
IS  universal  also  in  another  sense ;  it  is  coextensive  with  the  entiiB 
field  of  successive  phenomena,  all  instances  whatever  of  saccession 
being  examples  of  it.  This  law  is  the  Law  of  Causation^  It  is  an 
universal  iiuth  that  every  SmX  whkh  has  a  beginning  has  a  cause. 

This  generalization  may  appear  to  some  minds  not  to  amount  to 
much,  since  lAer  all  it  asserts  only  thi# :  "  it  is  a  law,  that  every  event 
depends  upon  some  law."  We  must  not,  however,  conclude  &at  the 
generality  of  the  principle  is  merely  verbal :  it  will  be  Ibund  upon 
inspection  to  be  no  vague  or  unmeaning  assertion,  but  a  moat  import* 
ant  and  really  fiindamental  truth. 

§  2.  The  notion  of  Cause  being  the  root  of  the  wh^e  theory  of  Indue* 
tion,  itls  indispensable  that  this  idea  shoitld.  at  the  very  outset  ot  om 
mqmrf^be.  wiih  the 
det^QBOagd.     if,  i  , 

tive  logic  that  the  strife  should  be  quelled,  which  lias  so  long  raged 
among  the  different  schools  of  metaphysicians,  reapecting  the  origin 
and  analysis  of  our  idea  of  causation ;  the  promulgation,  or  at  least 
the  general  reception,  of  a  true  theory  of  mduction,  might  be  con- 
sidered desperate,  for  a  long  time  to  come.  But  in  this  as  in  most 
other  respects,  the  science  of  the  Investigation  of  Truth  by  means  ol 
Evidence,  has  no  need  to  borrow  any  premisses  from  the  science  of 
the  ultimate  constitution  of  the  human  mind,  except  such  as  ^ave*at 
last,  though  often  after  long  controversy,  been  incorporated  into  all  the 
existing  systems  of  mental  philosophy,  or  all  but  such  as  may  be  re- 
garded as  essentially  effete. 

I  premise,  then,  that  when  in  the  course  of  this  inquiry  I  speak  of 
the  cause  of  any  phenomenon,  I  do  not  mean  a  cause  which  is  not 
itself  a  phenomenon ;  I  make  no  research  into  the  ultimate,  or  ontolo- 
gical  cause  of  anything.  To  adopt  a  distinction  familiar  in  the  wri- 
tings of  the  Scotch  metaphysicians,  and  especially  of  Reid,  the  causes 
with  which  I  concern  myself  axe  not  efficient^  but  phyncal  causes. 
They  are  causes  in  that^sense  alone,  in  which  one  physical  fact  may  bo 
said  to  be  the  cause  of  another.  Of  the  efficient  causes  of  phenomena, 
or  whether  any  such  causes  exist  at  all,  I  am  not  called  upon  to  give 
an  opinion.  The  notion  of  causation  is  deemed,  by  the  schools  of 
metaphysics  most  in  vogue  at  the  present  moment,  to  imply  a  myste- 
rious and  most  powerful  tie,  such  as  cannot,  or  at  least  does  not,  exist 
between  any  physical  fact  and  that  other  physical  fact  upon  which  it  is 
invariably  consequent,  and  which  is  popularly  tenned  its  cause :  and 
thence  is  deduced  the  supposed  necessity  of  ascending  higher,  into  the 
essences  and  inherent  constitution  of  things,  to  find  the  true  cause,  the 
cause  which  is  not  only  followed  by,  but  actually  jproduces,  the  effect. 
No  such  necessity  exists  for  the  purposes  of  the  present  inquiry,  nor 
vrill  any  such  doctrine  be  found  in  the  following  pages.  But  neither 
will  there  be  found  anything  incompatible  with  it.     we  are  in  no  way 
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ooQcemed  in  tke  question.  ^The  only  nodkm  of  s  cause,  which  tibe 
tbeory  of  induction  requires,  is  such  a  notion  as  can  be  gained  from 
experience./-  The  Law  of  Cansatipn,  the  recognition  of  which  is^e 
pillar  of  mdacdve  ipiyl|^flnfi^  laj^'nr  »{;^r;^^«^ 

Itf  61  successkm  is  round  by  ofcservaHbn  to  obtam  between  every 


t  fouyi4.  PXJPseryaHbn  to  obtam  between  every 


m  nalSe  aCT^some  other  fact  wEicb  bas  precedeJ^  i^  in3epend« 
eiitly  of  all  VoMideraficm^eisjyctiBgjKe  uMmate  mode  ot  production 
of  phenomena,^  aiid^of  every  other  ^juesdoQ  "^egaxSm^  t&e  jnaliire  of 

'  'Setween  tiie  pbeifamena,  then,  which  exist  at  aiiy  instant,  and  the 
phenomena  which  exist  at  the  snooeeding.  instant,  there  is  an  invariable 
order  of  sacoession;  and,  as  we  said  in  speaking  of  the  general  uni- 
formity of  the  course  of  nature,  this  web  is  composed  of  separate  fibres  $ 
this  coUectiye  order  is  made  iqi  of  partieiilar  aequenbes,-  obtaining  inva- 
riably among  the  separate  parts.  To  certain  &^,  certain  fiicts  always 
do,  and,  as  we  believe,  always  will,  succeed. ^'^he  invariable  antece- 
dent is  termed  the  oause ;  the  invariable  consequent,  the  effect.  And 
the  univerBality  of  the  law  of  cansation  consists  in  this,  that  every  con- 
sequent is  connected  in  this  manner  with  some  particular  antecedent, 
or  set  of  antecedents.  Let  the  fact  be  what  it  may,  if  it  has  begun  to 
exist,  it  was  preceded  by  some  fiict  or  facts,  with  which  it  is  invaria- 
bly oonnecte^/^  For  every  jBvent,  there  exists  some  combination  of 
objects  or  events,  some  given  concumsnoe  of  circumstances,  positive 
and  negative,  the  oceumnce  of  which  will  always  be  followed  by  that 
phenomenon.  We  may  not  have  found  out  what  this  concurrence  of 
circumstances  may  be ;  but  we  never  doubt  that  there  is  such  a  one,.. 
and  that  it  never  occujs  without  having  liie  phenomenon  in  question 
as  its  effect  or  consequence.  Upon  the  umversaEtyof  this  truth  de- 
pends the  possibility  of  reducii^  the  inductive  process  to  rules.  ^  The 
undoubted  assurance  we  have  that  there  is  a  law  to  be  found  if  we  only 
IcndW  how  to  find'^it,  will  be  seen  presently  to  be  the  source  fitnn  whicm 
the  canons  of  the  Inductive  Logic  derive  their  validity. 

^  3.  It  is  seldom,  if  even  between  a  consequent  atfd  one  ringle  an* 
teeedeat,  that  this  invariable  sequence  subsists.    It  is  usually  between  >v 

a.  consequent  and  the  sum  of  several  antecedents ;  die  concurrence  of  J 

them  all  being  reqmsite  to  produce,  that  is,  to  be  certain  of  bein^  fol- 
lowed by,  the  consequent.  In  such  cases  it  is  very  common  to  smgle 
out  one  only  of  the  antecedents  under  the  denominatioii  of  Cause,  sidl- 
ing the  others  merely  Oonditiimst  Thus  if  a  man  eats  of  a  particular 
dish,  and  dies  in  consequence,  that  is,  would  not  have  died  if  he  had 
aot  eaten  of  it,  people,  would  be  apt  to  say  that  eating  of  that  dish 
was  the  cause  of  his  death.  There  needs  not,  however,  be  any  inva- 
riable connexion  between  eating  of  the  dish  and  death ;  but  there 
certainly  is,  among  the  drcumstanoes  which  took  place,  some  combi- 
nation or  other  upon  which  death  is  invariably  consequent:  as,  for 
instance,  the  act  of  eating  of  the  dish,  combined  with  a  paracular  bodily 
constitution,  a  particular  state  of  present  health,,  and  perhaps  ev^i  a 
certain  state  of  the  atmosphere;  the  whole  of  whidi  circumstances 
perhaps  constituted  in  this  particular  case  the  eondUiom  of  the  phencmi- 
enon«  or  in  other  words  the  set  of  antecedents  which  determined  it, 
and  but  for  which  it  would  not  have  happened.  The  real  Canse,  is  ^ 
Uio  whole  of  these  antecedents ;  and  we  have,  philosophically  speak       ^ 
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ing,  no  right  to  give  the  name  of  cause  to  one  of  them,  exclnsivelj  of 
the  others. '  What,  in  the  case  we  have  supposed,  disguises  the  incor 
rectnesB  of  the  expression,  is  this :  that  the  various  conditions,  except 
the  single  one  of  eating  the  food,  were  not  evetUs  (that  is,  instantaneous 
changes,  or  successions  of  instantaneous  changes)  but  states,  possessing 
more  or  less  of  peimanency  ;  and  might  therefore  have  preceded  the 
effect  by  an  indefinite  lengdi  (^  duration,  for  want  of  the  event  which 
was  requisite  to  complete  the  required  concuirence  of  conditions: 
while  as  soon  as  that  event,  eating  the  food,  occurs,  no  other  cause  is 
waited  for,  but  th^  effect  begins  immediately  to  take  place :  and  hence  ^ 

the  appearance  is  presented  of  a  more  immediate  and  closer  connexion 
between  the  effect  and  that  one  antecedent,  than  between  the  effect 
and  the  remaining  conditions.  But  although  we  may  think  proper  to 
give  the  name  of  dause  to  that  one  condition,  the  fulfilment  of  which 
completes  the  tale,  and  brings  about  the  effect  without  further  delay ; 
this  condition  has  really  no  closer  relation  to  the  effect  than  any  of  the 
other  conditions  has.  The  production  of  the  consequent  required 
that  they  should  all  exist  immediately  previous,  though  not  that  they 
should  bSI  begin  to  exist  immediately  previous.  The  statement  of  the 
cause  is  incomplete,  unless  in  somejshape  or  5ther  we  introduce^  aP 
^e_i:midkiQDS.    A  maiTtalgBnilercury.  goes  out  ot  doors,  and  catefies  * 

cold.     We  say,  perhaps,  that  the  causa  of  his  taking  cold  was  ex-  , 

posure  to  the  air.  It  is  clear,  however,  that  his  having  taken  mercury 
may  have  been  a  necessary  condition  of  his  catching  cold ;  and  though 
it  might  consist  with  usage  to  say  that  the  cause  of  his  attack  was  ex- 
posure to  the  air,  to  be  accurate  we  ought  to  say  that  the  cause  was 
exposure  to  the  air  while  under  the  effect  o^  mercury.  . 

If  we  do  not,  when  aiming  at  accuracy,  enumerate  all  the  cendi  4 

tions,  it  is  only  because  some  of  them  will  in  most  cases  be  und^- 
stood  without  bmn^  expressed,  or  because  for  the  purpose  in  vierw 
they  may  without  aetriment  be  overlooked.     For  example,  when  we  . 

say,  the  cause  of  a  man's  death  was  that  his  foot  slipped  in  cHmbing  a  ^ 

ladder,  we  omit  as  a  thing  unnecessary  to  be  statea  the  circumstance 
of  his  weight,  thourii  quite  as  indispensable  a  condition  of  the  efiect 
which  took  place.  vVhen  we  say  that  tHe  assent  of  the  crown  to  a 
bill  makes  it  law,  we  mean  that  the  assent,  being  never  given  until  all 
the  other  conditions  are  fulfilled,  makes  up  the  sum  of  the  conditions, 
although  no  one  now  regards  it  as  the  principal  one.  When  the  deci- 
,  sion  of  a  legislative  assembly  has  been  determined  by  the  casting  vote 

•^  ''of  the  chairman,  we  often  say  that  this  one  person  was  the  cause  of  all 

the  effects  which  resulted  from  the  enactment.  Yet  we  do  not  really 
suppose  that  his  single  vote  contributed  more  to  the  result  than  that 
of  any  other  person  who  voted  in  the  affirmative ;  but,  for  the  purpose  I 

we  have  in  view,  whidi  is  that  of  fixing  him  vrith  the  responsibility,  the 
share  which  any  other  person  took  in  the  transaction  is  not  materia). 
In^jll  these  instances  the  fact  wlgich  vvas  dignified  by  theaajaag.of 
cause7^^"tbe~5ffirc6nHIfibn  w^  came^BTlhto  existence.  ^But  il 
must  not  be  supposed  that  in  the'  employmeifl;^  of  the  termthis  or  any 

^  other  rule  is  always  adhered  to.     Nothing  can  better  show  the  absence 

of  any  scientific  ground  for  the  distinction  betwemi  the  cause  of  a  phe- 
nomenon and  its  conditions,  than  the  capricious  manner  in  which  we 
select  from  among  the  conditions  that  which  we  choose  to  denominate 
the  cause.    However  numerous  the  conditions  may  be,  tliere  is  hardly  i 
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any  of  them  wfaich  may  not,  according  to  the  puipofie  of  our  immediate 
discourse,  obtain  that  nominal  preeminence.  This  will  be  seen  by 
analyzing  the  conditions  of  some  one  familiar  phenomenon.  For 
example,  a  stone  thrown  into  water  falls  to  the  bottom.  What  are  the 
conditions  of  this  event  ]  In  the  first  place  there  must  be  a  stone,  and 
water,  and  the  stone  must  be  thrown  mto  the  water ;  but,  these  suppo- 
sitions forming  part  of  the  enunciation  of  the  phenomenon  itself,  to 
include  them  also  among  the  conditions  would  be  a  vicious  tautology, 
and  this  class  of  conditions,  therefore,  have  never  received  the  name  of 
cause  from  any  but  the  schoolmen,  by  whom  they  were  called  the  ma- 
terial  cause,  causa  materialis.  The  next  condition  is,  there  must  be 
an  earth :  and  accordingly  it  is  often  said,  that  the  fall  of  a  stone  is 
caused  by  the  earth ;  or  by  a  power  or  property  of  the  earth,  or  a  force 
exerted  by  the  earth,  all  of  which  are  merely  roundabout  ways  of  say- 
ing that  it  is  caused  by  the  earth ;  or,  lastly,  the  earth's  attraction ;  which 
also  is  only  a  technical  mode  of  saying  that  the  earth  causes  the  motion, 
with  the  additional  particularity  that  the  motion  is  towards  the  earth, 
which  is  not  a  character  of  the  cause,  but  of  the  effect.  Let  us  now 
pass  to  another  condition.  It  is  not  enough  that  the  earth  should  exist; 
Che  body  must  be  within  that  distance  fix>m  it,  in  which  the  earth's 
attraction  preponderates  over  that  of  any  other  body.  Accordingly  we 
may  say,  and  the  expression  would  be  confessedly  conect,  that  the 
cause  of  the  stone's  faUing  is  its  being  within  the  sphere  of  the  earth's 
attraction.  We  proceed  to  a  further  condition.  The  stone  is  immersed 
in  water :  it  is  therefore  a  condition  of  its  reaching  the  ground,  that  its 
flpeeific  gravity  exceed  that  of  the  surrounding  fluid,  or  m  other  words 
that  it  surpass  in  weight  an  equal  volume  of  water.  Accordingly,  any 
one  woula  be  acknowledged  to  speak  correctly  who  said,  that  the  cause 
of  the  stone's  going  to  the  bottom  is  its  exceeding  in  specific  gravity 
die  fluid  in  which  it  is  immersed. 

Thus  we  see  that  each  and  every  condition  of  the  phenomfnon  may 
be  taken  in  its  turn,  and  with  equal  propriety  in  common  parlance,  but 
with  equal  impropriety  in  scientific  discourse  may  be  spoken  of  as  if 
it  were  the  entire  cause,  '^nd  in  practice  that  particular  condition  is  -  \ 
usually  styled  the  cause,  whose  share  in  the  matter  is  superficially  the  ^ 
most  conspicuous,  or  whose  requisiteness  to  the  production  of  the  effect 
we  happen  to  be  insisting  upon  at  the  moment.  So  great  is  the  force 
of  this  last  consideration,  that  it  often  induces  us^to  give  the  name  of 
cause  even  to  one  of  the  negative  conditions.  ^/We  say,  for  example, 
The  cause  of  the  army's  bemg  surprised  was'  the  sentmel's  being  off 
his  post.  But  since  the  sentinel's  absence  was  not  what  created  the 
enemy,  or  made  the  soldiers  to  be  asleep,  how  did  it  cause  them  to  be 
surprised  1  All  that  is  really  meant  is,  that  the  event  would  not  have 
happened  if  he  had  been  at  his  duty.  His  being  off  his  post  was  no 
proaucing  caus0»  but  the  mere  absence  of  a  preventing^,  cause :  it  ^as 
simply  equivalent  to  Tils'hon-existencel  FrSm  nothings  froxa  a  mere 
negation,  no  consequences  can  proceed.  Anj^Rects^aro^JODOflCteii  t)y 
the  law  of  causatJflD.  witlLfiome  set  ofvpsiiive  *^^rtA\t\nT^a «  T^^^fp^niyp  rmt^ 
Jt.isjtrue,  Tbeipg  almost^lways  required  in  addition.^  In  opier  words, 
every  JTact  or  phenomenon  which  hais  al^e^^i^niTi^  ioyarifthly  arjaaa 
when  some  certain  combination  of  positive  facts  exists,  provided  cer- 
tain" dliier  positive  facts  dct  ©Qt  exist.        '    " 

Since,  then,  mankind  are  accustomed,  with. acknowledged  propriety 
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BO  far  as  the  ordinances  of  language  are  concerned,  to  give  the  name 
of  cause  to  alinost  any  one  of  ti^e  conditions  of  a  phenomenon,  or  any 
portion  of  the  whole  number,  arbitrarily  selected,  without  excepting 
even  tliose  conditions  which  are  purely  negatiye,  and  in  themselves 
incapable  of  causing  anything ;  it  will  probablv  be  admitted  without 
longer  discussion,  that  no  one  of  the  conditions  nas  more  claim  to  that 
title  than  another,  and  that  the  real  cause  of  the  phenomenon  is  the  as- 
semblage of  all  its  conditions,  '^here  is,  no  douot,  a  tendency  (which 
our  first  example,  that  of  death  fiK>m  taking  a  particular  food,  suffi« 
ciently  illustrates)  to  associate  the  idea  of  causation  with  the  proximate 
antecedent  event,  rather  than  with  any  of  the  antecedent  states^  or 
permanent  &cts,  which  may  happen  also  to  be  conditions  of  the  phe- 
nomenon ;  the  reason  being  that  the  eyent  not  only  exists,  .hut  J)^ns 
to  exist  immediately  previous  y^while  the  other  conditions  may  have 
preexisted  for  an  indefinite  ^ae/  And  ttos  tendency  shows  itself  very 
visibly  in  the  different  logicaPnctions  which  are  resorted  to  even  by 
philosophers,  to  avoid  the  necessity  of  giving  the  name  of  cause  to 
anything  which  had  existed  £ot  an  indeterminate  leng^  of  time  before 
the  effect.  Thus,  rather  than  say  that  the  earth  causes  the  fall  of 
bodies,  they  ascribe  it  to  ^  force  exerted  by  the  earth,  or  an  (ittractiom 
by  the  earthy  abstractions  which  they  can  represent  to  themselves  as 
exhausted  by  each  effort,  and  therefore  constituting  at  each  successive 
instant  a  fresh  act,  simultaneous  with,  or  only  immediately  preceding, 
the  effect.  Inasmuch  as  the  coming  of  the  circumstance  which  com- 
pletes the  assemblage  of  conditions,  is  a  change  or  event,  it  thence 
happens  that  an  event  is  always  the  antecedent  in  closest  apparent 
proximity  to  the  consequent :  and  this  may  account  for  the  luusion 
which  disposes  us  to  look  upon  the  proximate  event  as  standing  more 

Ssculiarly  in  the  position  ol  a  cause  than  any  of  the  antecedent  states, 
ut  even  this  peculiarity  of  being  in  closer  proximity  to  the  effect 
than  an^  other  of  its  conditions,  is,  as  we  have  already  seen,  fai 
from  being  necessary  to  the  common  notion  of  a  cause ;  with  which 
notion,  on  the  contrary,  any  one  of  the  conditions,  either  positive  oi 
neffative,  is  found,  upon  occasion,  completely  to  accord. 

xhe  cause,  then,  philosophically  speaking,  is  the  sum  total  of  the  con- 
ditions, positive  and  negative,  taken  toeether ;  the  whole  of  the  contin- 
gencies of  every  description,  which  oeing  realized,  the  consequent 
mvariably  follows.  The  negative  conditions,  however,  of  any  phenom< 
enon,  a  special  enumeration  of  which  would  generally  be  very  prolix, 
may  be  all  summed  up  under  one  head,  namely,  the  absence  of  pre- 
venting or  coonteracting  causes '  The  convenience  of  this  mode  of 
expression  is  grounded  mainly  upon  the  fact,  that  the  effects  of  any 
cause  in  counteracting  another  cause  may  in  most  cases  be,  with  strict 
scientific  exactness,  regarded  as  a  mere  extension  of  its  own  proper  and 
separate  effects.  K  gravity  retards  the  upward  motion  of  a  projectile, 
and  deflects  it  into  a  parabolic  trajectory,  it  produces,  in  so  doing,  the 
very  same  kind  of  effect,  and  even  (as  mathematicians  know)  the  same 
quantity  of  effect,  as  it  does  in  its  ordinary  operation  of  causing  the 
fall  of  bodies  when  simply  deprived  of  dieir  support.  If  an  alkaline 
solution  mixed  with  an  acid  destroys  its  sourness,  and  prevents  it  from 
reddening  vegetable  blues,  it  is  because  the  specific  efi»ct  of  the  alkali 
is  to  conH>ine  vrith  the  acid,  and  form  a  compound  with  totally  different 
qualities.     This  property,  which  causes  of  all  descriptions  possess,  d 
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preventing  the  effects  of  other  causes  by  Tirtae  (for  the  most  part)  of 
the  same  laws,  accordmg  to  which  they  produce  their  own,*  enables 
us,  by  establishing  the  general  axiom  that  all  causes  are  liable  to  be 
counteracted  in  meir  effects  by  one  another,  to  dispense  with  the  con 
# ideration  of  negative  conditions  entirely,  and  Hmit  the  notion  of  cause 
to  the  assemblage  of  the  positive  conditions  of  the  phenomenon :  one 
negative  condition  invariably  understood,  and  the  same  in  all  instances 
(namely,  the  absence  of  all  counteracting  causes)  being  sufficient,  along 
with  the  sum  of  the  positive  conditions,  to  make  up  the  whole  set  of 
circumstances  upon  which  the  phenomenon  is  dependent.  —  - 

§  4.  Among  the  positive  conditions,  as  we  have  seen  that  there  are 
some  to  whidi,  in  conmion  parlance,  the  term  cause  is  more  readily 
and  frequently  awarded,  so  mere  are  others  to  which  it  is,  in  ordinary 
circumstances,  refused.  In  most  cases  of  causation  a  distinction  ia 
commonly  drawn  between  something  which  acts,  and  some  other  thing 
which  is  acted  upon,  between  an  agent  and  a  patient.  Both  of  these, 
it  would  be  universally  allowed,  are  conditions  of  the  phenomenon; 
but  it  would  be  thought  absurd  to  call  the  latter  the  cause,  that  title 
being  reserved  for  the  former.  The  distinction,  however,  vanishes  on 
examination,  or  rather  is  found  to  be  only  verbal ;  arising  from  an  in.- 
cident  of  mere  expression,  namely,  that  the  object  said  to  be  acted  ttpon, 
and  which  is  considered  as  the  scene  in  which  the  effect  takes  place,  is 
commonly  included  in  the  phrase  by  which  the  efifect  is  spoken  of,  so 
that  if  it  were  also  reckoned  as  part  of  the  cause,  the  seeming  inoon-> 
gruity  would  arise  of  its  being  supposed  to  cause  itself.  In  the  in-> 
stance  which  we  have  already  had,  of  falling  bodies,  the  question  viras 
thus  put  :^-What  is  the  cause  which  makes  a  stone  fall  1  and  if  the 
answer  had  been  "  the  stone  itself,"  the  expression  would  have  been 
in  apparent  contradiction  to  the  meaning  of  the  word  cause.  The 
stone,  therefore,  is  conceived  as  the  patient,  and  the  earth  (or,  accord- 
ing to  the  conunon  and  most  unphilosophical  practice,  some  occult 
quality  of  the  earth)  is  represented  as  the  agent,  or  cause.  But  that 
mere  is  nothing  fundamental  in  the  distinction  may  be  seen  from  this, 
that  if  we  do  but  alter  the  mere  wording  of  the  question,  and  express 
it  thus.  What  is  the  cause  which  produces  vertical  motion  towards  the 
earth  1  we  might  now,  without  any  incongruity,  speak  of  the  stone  or 
other  heavy  body  as  the  agent,  which,  by  virtue  of  its  own  laws  or 
properties,  commences  moving  towards  the  earth ;  although  to  save  the 
established  doctrine  of  the  inactivity  of  matter,  men  usually  prefer  here 
also  to  ascribe  the  effect  to  an  occult  quality,  and  say  that  uie  cause  is 
not  the  stone  itself,  but  the  weight  or  gramUUion  of  the  stone. 

*  There  are  a  few  exceptions ;  for  there  are  some  properties  of  objects  which  soem  to  be 
purely  preTentive ;  as  the  property  of  opaoue  bodies,  by  which  they  intercept  the  passage 
of  light.  This,  so  far  as  we  are  able  to  unaerstand  it,  apoears  an  instance  not  of  one  cause 
connteractinff  another  by  the  same  law  whereby  it  proaucea  its  own  effects,  but  of  an 
agency  which  manifests  itself  in  no  other  way  than  in  defeating  the  effects  of  another 
agency.  If  we  knew  upon  what  other  relations  to  light,  or  upon  what  peculiarities  df 
structure  opacity  depends,  we  might  find  that  this  is  cmj  an  apparent,  not  a  real,  ezeep- 
tion  to  the  general  proposition  in  the  text.  In  any  case  it  neeas  not  affect  the  practical 
application.  The  formula  which  includes  all  the  negative  conditions  of  an  effect  in  the 
single  one  of  the  absence  of  counteracting  causes,  is  not  violated  by  such  cases  as  this* 
^although,  if  all  counteracting  agencies  were  of  this  description,  there  would  be  no  pui^ 
pose  served  by  employing  the  formula,  since  we  should  still  have  to  enumerate  speaally 
the  negative  conditions  of  each  phenomenon,  instead  of  regarding  them  as  implicitly  cod 
^i — ->  m  the  positive  laws  of  the  various  other  agencies  in  nature. 

Co 
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Those  who  have  contended  for  a  radical  distinction  between  agent 
and  patient,  have  generally  conceived  the  agent  as  that  which  causes 
some  state  of,  or  some  change  in  the  state  of,  another  object  which  is 
called  the  patient.  But  a  little  reflection  will  show  that  the  license 
we  assume  of  speaking  of  phenomena  as  states  of  the  various  object^ 
which  take  part  in  them,  (an  artifice  of  which  so  much  use  has  been 
made  by  some  philosophers,  Brown  in  particular,  for  the  apparent 
explanation  of  phenomena,)  is  simply  a  sort  of  logical  fiction,  useful 
sometimes  as  one  among  several  modes  of  expression,  but  which  j 

should  never  be  supposed  to  be  the  statement  of  a  philosophical  truth.  ' 

Even  those  of  the  attributes  of  an  object  which  might  seem  with 
g^^test  propriery  to  be  called  states  ot  theobJecTlteelfj  its' sensible 
qualities,  it8~coror,~"h"ardne8B,  shape,'^andthe  liEej,  are,  in  realHy,  (as  no  * 

Gne  has  'potated  xrcct  liiore  clearly  &an  Brown  JumaelQ  phenopaena  ST 
causation,  in  which  the  substance  is  distinctly  the  agent|  or  produciiig 
cause^  the  patient  being  our  own  organs>  and  those  of  other  sentipnt 
beings.  What  we  call  the  states  of  objects,  are  always  sequences  into 
which  those  objects  enter,  generally  as  antecedents  or  causes;  and 
things  are  never  more  active  than  in  the  production  of  those  phenomena 
in  which  they  are  said  to  be  acted  upon.  Thus,  in  the  last  example, 
that  of  .a  sensation  produced  in  our  organs,  are  not  the  laws  of  our 
organization,  and  even  those  of  our  minds,  as  directly  operative  in 
determining  the  effect  produced,  as  the  laws  of  the  outward  object ! 
Though  we  call  prussic  acid  the  agent  of  a  man's  death,  are  not  the 
whole  of  the  vital  and  organic  properties  of  the  patient  as  actively 
instrumental  as  the  poison,  in  uie  chain  of  effects  which  so  rapidly 
terminates  his  sentient  existence  1     In  the  process  of  education,  we  , 

may  call  the  teacher  the  agent,  and  the  scholar  only  the  material  acted 
upon ;  yet  in  truth  all  the  facts  which  preexisted  in  the  scholar's  mind 
exert  either  codperating  or  coimteracting  agencies  in  relation  to  the 
teacher's  efforts.     It  is  not  light  alone  which  is  the  agent  in  vision,  but  , 

light  coupled  with  the  active  properties  of  the  eye  and  brain,  and  with 
those  of  the  visible  object.  The  distinction  between  agent  and  patient 
is  merely  verbal :  patients  are  always  agents ;  in  a  great  proportion, 
indeed,  of  all  natural  phenomena,  they  are  so  to  such  a  degree  as 
to  react  most  forcibly  upon  the  causes  which  acted  upon  them :  and 
even  when  this  is  not  the  case,  they  contribute,  in  the  same  Aianner  as 
any  of  the  other  conditions,  to  the  production  of  the  effect  of  which 
they  are  vulgarly  treated  as  the  mere  theatre.     All  the  positive  con-  , 

ditions  of  a  phenomenon  are  alike  agents,  alike  active ;  and  in  any 
expression  of  the  cause  which  professes  to  be  a  complete  one,  none  of 
them  can  with  reason  be  excluded,  except  such  as  have  already  been 
implied  in  the  words  used  for  describing  the  effect;  nor  by  including  ^ 

even  these  would  there  be  incurred  any  but  a  merely  verbal  incon* 
sistency. 

• 

§  5.  It  now  remains  to  advert  to  a  distinction  which  is  of  first-rate 
importance  both  for  clearing  up  the  notion  of  cause,  and  for  obviating 
a  very  specious  objection  often  made  against  the  view  which  we  have 
taken  of  the  subject. 

/   When  we  define  the  cause  of  anything  (in  the  only  sense  in  which^B 
the  present  inquiry  has  any  concern  with  causes)  to  be  "  the  antecedent 
which  it  invariably  follows,"  we  do  not  use  this  phrase  as  exactly 
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synonymous  with  "  the  antecedent  which  it  invariably  has  followed  in 
our  past  experience.''/^  Such  a  mode  of  viewing  causation  would  be 
liable  to  the  objection  very  plausibly  urged  by  I>r.  Reid,  namely,  that 
according  to  this  doctrine jaight  must  be  the  cause  of  day^and  day  the 
Tiluise  ofhigtirp  since  these  j^enomena  have  invariabij  succeeded  one 
another  from  ihe  bd^uiug  oi.tba  .world.  But  it  is  necessary  to  omr 
using  the  wore!  cause^  that  wfi^fihouldJifilievejaot  onl jjthat  the  emte-  / 
cedent  always  nits  been  followed  by  the  consequentTbut'^tEat^  as  long 
as  the  present  constitution  oTthings  endures,  it  always  tmUJiff  9^     ^Tin 


this  would  not  be  frlie  uf  day  and  night.  We  do  not  believe  that  night 
will  be  followed  by  day  under  any  imaginable  circumstances,  but  only 
diat  it  will  be  so,  provided  the  sun  rises  above  the  horizon.  If  the  sun 
ceased  to  rise,  which,  for  aught  we  know,  may  be  perfectly  compatible 
with  the  general  laws  of  matter,  night  would,  be,  or  might  be,  etemaL 
On  the  other  hand,  if  the  sun  is  above  the  horizon,  his  li^t  not  extinct^ 
and  no  opaque  body  between  us  and  him)  we  believe  firmly  that  unless 
a  change  tidces  place  in  the  properties  of  matter,  this  combination  of 
antecedents  will  be  followed  by  the  consequent,  day ;  that  if  the  com* 
bination  of  antecedents  could  be  indefinitelv  prolonged,  it  would  be 
always  day ;  and  that  if  the  same  combination  had  always  existed,  it 
would  always  have  been  day,  quite  independently  of  night  as  a  previous 
condition.  Therefore  is  it  Uiat  we  do  not  call  night  the  cause,  nor  even 
a  condition  of  day.  The  existence  of  the  sun  (or  some  such  luminous 
body),  and  there  being  no  opaque  medium  in  a  straight  line*  between 
that  body  and  the  part  of  the  earth  where  we  are  situated,  are  the  sole 
conditions  ;  and  the  union  of  these,  without  the  addition  of  any  super- 
fluous circumstance,  constitutes  the  cause.  This  is  what  writers  moan 
when  they  say  that  the  notion  of  cause  involves  the  idea  of.necaaaity 
If  there  be  any  meaning  which  confessedly  belongs  to  the'  term  neces- 
sity, it  is  uncondUUmalness.  That  which  is  necessary,  that  which  m)ui 
be,  means  that  which  will  be,  whatever  supposition  we  may  make  in 
regard  to  all  other  things.  The  succession  of  day  and  night  evidently 
is  not  necessary  in  this  sense.  It  is  conditional  upon  the  occurrence  of 
other  antecedents.  That  which  will  be  followed  by  a  given  consequent 
when,  and  only  when,  some  tiiird  circumstance  also  exists,  is  not  the 
cause,  even  although  no  case  should  have  ever  occurred  in  which  the 
phenomenon  took  place  without  it. 

Invariiable  sec^uence,  therefore^Jis  not  synonymous  "with  causation, 
onTess  tBe  seqiience,  besides  being  invjmable,  is  unconditional.  There 
are  sequences"'lS"uniIbrm  in  past  experience  as  any  others  whatever, 
which  yet  we  do  not  reg^ard  as  cases  of  causation,  but  as  conjunctions, 
in  some  sort  accidental.  Such,  to  a  philosopher,  is  that  01  day  and 
night.  The  one  might  have  existed  for  any  length  of  time,  and  tiie 
other  not  have  followed  the  sooner  for  its  existence ;  it  follows  only  if 
certain  other  antecedents  exist ;  and  where  those  antecedents  existed, 
it  would  follow  in  any  case.  No  one,  probably,  ever  called  night  the 
cause  of  day ;  mankind  must  so  soon  have  arrived  at  the  very  obvious 
generalization,  that  the  state  of  general  illumination  which  we  call  day 

*  I  use  the  words  "  straight  line*'  for  brevity  and  simplicity.  In  reality  the  line  in  ones 
tkn  is  not  ezactl^r  8tr8ig:ht,  for,  from  the  eftcts  of  refraction,  we  actually  see  the  sun  Tor  a 
idiort  interval  daring  which  the  opaque  mass  of  the  earth  is  interposed  m  a  direct  line  be* 
tween  the  sun  and  our  eyes ;  thus  realizing,  though  but  to  a  limited  extent,  the  coveted 
ilenderatum  of  seeing  round  a  comer. 
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would  follow  the  presence  of  a  sufficiently  luminous  body,  whether 
dazkness  had  preceded  or  not. 

'^e  may  define,  therefore,  the  cause  of  a  phenomenon  to  he  the  an« 
lecedent,  or  the  concurrence  of  antecedents,  upon  which  it  is  invariably 
and  uneondAHanally  oonsequenty  Or  if  we  adopt  the  convenient  modi 
fication  of  the  meaning  of  the  word  cause,  which  confines  it  to  the  as- « 
semblage  of  positive  conditions,  without  the  negative,  then  instead  of 

.  \  **  unconditionally,"  we  must  say,  **  subject  to  no  other  than  negative 

^  '    conditions." 

It  is  evident,  that  fix>m  a  limited  number  of  unconditional  sequences, 
there  will  result  a  much  greater  number  of  conditional  ones.  Certain 
causes  beine  given,  that  is,  certain  antecedents  which  are  uncondition- 
ally followed  by  certain  consequents ;  the  mere  coexistence  of  these 
causes  will  give  rise  to  an  unlimited  number  of  additional  uniformities. 
If  two  causes  exist  together,  tbe  effects  of  both  will  exist  together ; 
and  if  many  causes  coexist,  these  causes  ^by  what  we  shall  term  here- 
after, the  intermixture  of  their  laws)  wiU  give  rise  to  new  efiects, 
accompanying  or  succeeding. one  another  in  some  particular  order, 
which  order  will  be  invariable  while  the  causes  continue  to  coexist,  but 
no  longer.  The  motion  of  the  earth  in  a  ffiven  orbit  round  the  sun  is 
a  series  of  dian^es  which  follow  one  anovber  as  antecedents  and  con- 
sequents, and  will  continue  to  do  so  while  the  sun's  attraction,  and  the 
force  with  which  the  earth  tends  to  advance  in  a  direct  line  through 
space,  continue  to  coexist  in  the  same  quantities  as  at  present  But 
vary  either  of  these  causes,  and  the  unvarying  succession  of  motions 
would  cease  to  take  place.  The  series  of  the  earth's  motions,  there- 
fore, though  a  case  of  sequence  invariable  within  the  limits  of  human 
experience,  is  not  a  case  of  causation.    It  is  not  unconditional. 

To  distinguish  these  condidonally  uniform  sequences  from  those 
which  are  uniform  unconditionally ;  to  ascertain  whether  an  apparently 
invariable  antecedent  of  some  consequent  is  really  one  of  its  conditions, 
or  whether,  in  the  absence  of  that  antecedent,  the  effect  would  equally 
have  fi)llowed  firom  some  other  portion  of  the  circumstances  which  are 
present  whenever  it  occurs ;  is  a  principal  part  of  die  great  problem 
of  Induction ; '  and  is  one  of  those  questions,  the  principles  of  the  solu- 
don  of  which  will,  it  is  to  be  hoped,  result  from  the  mquirv  we  have 
undertaken. 

§  6.  Does  a  cause  always  stand  with  its  effect  in  the  reladon  of  an- 
tecedent and  consequent  1  Do  we  not  often  say  of  two  simultaneous 
facts  that  they  are  cause  and  effect — as  when  we  say  that  fire  is  the 
cause  of  warmth,  die  sun  and  moisture  the  cause  of  vegetadon,  and  xhh 
like  1  It  is  certain  that  a  cause  does  not  necessarily  perish  because 
its  effect  has  been  produced ;  the  two,  therefore,  do  very  generally 
coexist ;  and  there  are  some  appearances,  and  some  common  express 
sions,  seeming  to  imply  not  only  that  causes  may,  but  that  they  must, 
be  contemporaneous  with  their  effects.  (ksfaiUe  canud,  cessat  tt  tffeo 
tua^  has  hoen  a  dogma  of  the  schools :  the  necessity  for  die  condnued 
existence  of  die  cause  in  order  to  the  condnuance  of  the  effect,  seems 
to  have  been  once  a  general  doctrine  among  philosophers.  Mr.  Whe- 
well  observes  that  Kepler's  numerous  attempts  to  account  for  the 
modon  of  the  heavenly  bodies  on  mechanical  pnnciples,  were  rendered 
abortive  b}  his  always  supposing  that  the  force  which  set  those  bodies 
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fn  znolion  must  continue  to  operate  in  order  to  keep  ap  the  znotion 
which  it  «t  firat  produced.  Yet  there  were  at  all  times  many  familiar 
instances  in  open  contradiction  to  this  supposed  axiom.  A  eoup  de 
soleU  gives  a  man  a  brain  fever :  will  the  &ver  go  off  as  soon  as  he  is 
moved  out  of  the  sunshine  %  A  sword  is  run  through  his  body :  must 
the  sword  remain  in  his  body  in  order  that  he  may  continue  dead  1 
A  ploughahaxe  once  made,  remains  a  ploughshare,  without  any  contin- 
uance of  heatins  and  hammering,  and  even  after  the  man  who  heated 
and  hammered  it  ^as  been  gathered  to  his  fsahers.  On  the  other  hand^ 
the  pressure  miiich  fiirces  up  the  mercury  in  an  exhausted  tube  must 
be  continued  in  order  to  sustain  it  in  the  tube.  This  (it  may  be 
replied,)  is  because  another  force  is  acting  without  intennission,  the 
force  of  gravity,  which  would  restore  it  to  its  level,  unless  counter- 
poised by  a  force  equally  constant.  But  again;  a  tight  bandage 
causes  pain,  which  pam  will  sometimes  go  off  as  soon  as  the  bandage 
is  removed.  The  illumination  which  the  sun  difiKises  over  the  earth 
ceases  when  the  sun  goes  down. 

The  solution  of  these  difficulties  will  be  found  in  a  very  simple  dis* 
tinction.  The  condidons  which  are  necessai^  fpr.tha.  first  production 
of  a  phenomenon,  are  occasionally  al^p  necessary  for  its  continuance ;  ^^ 
^lit  more  commonly  its  continuance. zaqni^QS  ng. condition i8Xi;iept  neg- 
aUve  oneg^  Most  things,  once  produced,  continue  as  they  are,  undl 
soinetEang  change  or  destroys  them ;  but  some  require  the  permanent 
presence  of  the  agencies  winch  produced  them  at  first.  These  may, 
if  we  please,  be  considered  as  instantaneous  phenomena,  requiring  to 
be  renewed  at  each  instant  by  the  cause  by  which  diey  were  at  fii%t 

generated.  Accordingly,  the  illumination  of  any  given  point  of  space  ^ 
as  always  been  looked  upon  as  ah  instantaneous  fact,  which  perishes 
and  is  perpetually  renewed  as  long  as  the  necessary  conditions  subsist. 
If  we  adopt  this  language  we  are  enabled  to  avoid  admitting  that  the 
continuance  of  the  cause  is  ever  required  to  maintain  the  eroct.  We^ 
may  say,  it  is  not  required  to  maintain  but  to.reprQduce  the  efiect,  or 
else  to  counteract  some  force  tending^tP  jeejifroy  it.  And  this  may  be 
a  convenient 'pGraseology.  But  it  is  only  a  pbrafleology.  The  fact 
xem^ns,  that  in  some  cases  f thou|j^.thfiBe.4u:e  A.minontyjrthe  continu* 
asce^of  the  conditions  which  produf^  an  .off&ct.  is  necessary  to  the 
continuance  of  the  effect. 

As  to  the  ulterior  question,  whether  it  is  strictly  necessary  that  the 
cause,  or  assemblage  of  conditions,  should  precede,  by  ever  so  short  an 
instant,  the  production  of  the  effect,  (a  question  raised  and  argued  widi 
much  ingenuity  by  a  wnter  firom  wnom  we  have  quoted,*)  we  think 
the  inquiry  an  unimportant  one.  I%ere  ceztainly^are  ca8es_in  which 
the  eflfect  follows  without  any  interval  perceptible  to  our  faculties ;  and 
when  jherejft^an  interval  we  cannot  IdTl  by  llDW  .liiahy  intermediate 
^)gi.impec^^Cihi§  to  us  that  interval  may  really  be  fmed  up.  But 
even  granting  that  an  effect  may  commence  simultaneously  with  its  ' 
«  cause,  the  view  I  have  taken  of  causation  is  in  no  way  practically  af*    / 

fected.    Whether  the  cause  and  its  effect  be  necessarily  successive  or     t 
not,  causatibn  iTsiiii  the  law  of  the  succession  of  phenomena.    JUiveiy- 
^thfaig  Which  begins  to  exist  must  have'a  cause' ;  wnat  does  not  beein  to 
exist  does  not  need  a  cause ;  what  causation  has  to  account  for  is  the  . 

^  *  The  rvfMwer  of  Mr.  Whewell  in  the  Quorftrfy  Rtfgim 
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origin  of  pbenomenay  and  all  the  successions  of  phcuomena  must  be 
resolvable  into  causation.  These  are  the  axioms  of  our  doctrine.  If 
these  be  granted,  we  can  afford,  though  I  see  no  necessity  for  doing 
so,  to  drop  the  words  antecedent  and  consequent  aa  applied  to  cause 
and  effect.  I  have  no  objection  to  define  a  cause,  the  assemblage  of 
phenomena,  which  occurring,  some  other  phenomenon  invariably  com- 
mences, or  has  its  origin.  Whether  the  effect  coincides  in  point  of 
time  with,  or  immediately  follows,  the  hindmost  of  its  conditions, 
is  immaterial.  At  all  events  it  does  not  precede  it  j^  and  when  we  are 
in  doubt,  between  two  coexistent  phenomena,  wEicii  is  cause  and  which 
Sfiect^  .we  rightly  deem  the  question  eolved  if  we  can  agcertain  which 
oTthem  preceded  the  other. 

§  7.  It  continually  happens  that  several  different  phenomena,  which 
j  are  not  in  the  slightest  degree  dependent  or  conditional  upon  one 
I    another,  are  found  all  to  depend,  as  the  phrase  is,  upon  one  and  the 
I    same  agent ;  in  other  words,  one  and  the  same  phenomenon  is  seen  to 
be  followed  by  several  sorts  of  effects  quite  heterogeneous,  but  which 
go  on  simultaneously  one  with  another ;  provided,  of  course,  that  all 
other  conditions  recjuisite  for  each  of  them  also  exist.     Thus,  the  sun 
l     produces  the  celestial  motions,  it  produces  daylight,  and  it  produces 
I     beat.     The  earth  causes  the  fall  of  heavy  bodies,  and  it  also,  in  its 
I     capacity  of  an  immense  magnet,  causes  the  phenomena  of  the  magnetic 
needle.    A  crystal  of  galena  causes  the  ^sensations  of  hardness,  of 
I      weight,  of  cubical  form,  of  eray  color,  and  many  others  between  which 
i      we  can  trace  no  interdependence.    The  purpose  to  which  the  phraseol- 
ogy of  Properties  and  Powers  is  specially  adapted,  is  the  expression  of 
this  sort  of  cases.    When  the  same  phenomenon  is  followed  (either 
subject  or  not  to  the  presence  of  other  conditions)  by  effects  of  differ- 
ent and  dissimilar  orders,  it  is  usual  to  say  that  each  different  sort  of 
effect  is  produced  by  a  different  property  of  the  cause.     Thus  we  dis- 
tinguish the  attractive,  or  gravitative,  property  of  the  earth,  and  its 
magnetic  propertv ;  the  gravitative,  luminiferous,  and  calorific  proper- 
ties of  the  sun ;  the  color,  shape,  weight,  and  hardness  of  the  crys- 
tal.    These  are  mere  phrases,  which  explain  nothing,  and  add  nothing 
to  our  knowledge  of  the  subject ;  but  considered  as  abstract  names 
denoting  the  connexion  between  the  different  effects  produced  and  the 
object  which  produces  them,  they  are  a  very  powenul  instrument  ot 
abridgment,  and  of  that  acceleration  of  the  process  of  thought  which 
abridgment  accomplishes. 

This  class  of  considerations  leads  us  to  a  conception  which  we  shall 
find  of  great  importance  in  the  interpretation  of  nature ;  that  of  a  Pei> 
manent  Cause,  or  original  natural  agent.  There  exist  in  nature  a  num* 
ber  of  permanent  causes,  which  have  subsisted  ever  since  the  human 
race  has  been  in  existence,  and  for  an  indefinite  and  probably  enormous 
length  of  time  previoTis.  The  sun,  the  earth  and  planets,  with  theii 
various  constituents,  air,  water,  and  the  other  distinguishable  substances, 
whether  simple  or  compound,  of  which  nature  is  made  up,  are  such 
Permanent  Causes.  These  have  existed,  and  the  effects  or  consequen- 
ces which  they  were  fitted  to  produce  have  taken  place,  (as  often  as  the 
other  conditions  of  the  production  met,)  from  the  very  beginning  of  oui 
experience.  But  we  can  give,  scientifically  speaking,  no  account  of  the 
ongin  of  the  Permanent  Causes  themselves.    Why  these  particular  nat« 
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iml  agents  existed  originally  and  no  others,  or  why  they  are  commin* 
gled  in  such  and  such  proportions^  and  distributed  in  such  and  such  a 
manner  throughout  space,  is  a  question  we  cannot  answer.  More  than 
this :  we  can  discover  nothing  regular  in  the  distribution  itself;  we  can 
reduce  it  to  no  uni&rmity,  to  no  law.  There  are  no  means  by  which, 
from  the  distribution  of  diese  causes  or  agents  in  one  part  of  space,  we 
could  conjecture  whether  a  similar  distribution  prevails  in  another. 
The  coexistence,  therefore,  of  Primeval  Causes,  ranks,  to  us,  among 
merely  casual  concurrences :  and  all  those  sequences  or  coexistences 
among  the  effects  of  several  such  causes,  which,  though  invariable  while 
those  causes  coexist,  would,  if  the  coexistence  terminated,  terminate 
along  with  it,  we  do  not  class  as  cases  of  causation,  or  laws  of  nature : 
we  can  only  calculate  upon  finding  these  sequences  or  coexistences 
where  we  know,  by  direct  evidence,  that  the  natural  agents  on  the 
properties  of  which  they  ultimately  depend,  are  distributed  in  the  re 
quisite  manner.  These  yemj*pj*^*  fiftHf^  are  not  always  objects; 
they  are  sometimes  evehts,  mSi  is  to  say,  periodical  cycles  of  events, 
that  being  the  only  mode  in  which  events  can  possess  the  property  of 
permanence.  Not  only,  for  instance,  is  the  earth  itself  a  permanent 
cause,  or  primitive  natural  agent,  but  the  earth's  rotation  is  so  too :  it 
is  a  cause  which  has  produced,  from  the  earliest  period  (by  the  aid  of 
other  necessary  conditions),  the  succession  of  day  and  night,  the  ebb 
and  flow  of  the  sea,  and  many  other  effects,  while,  as  we  can  assign  np 
cause  (except  conjecturaUy)  for  the  rotation  itself,  it  is  entitled  to  be 
ranked  as  a  primeval  cause.  It  is,  however,  only  the  origin  of  the  ro- 
tation which  IS  mysterious* to  us :  once  begun,  its  continuance  is  account- 
ed for  by  the  first  law  of  motion  (that  of  the  permanence  of  rectilineal 
motion  once  impressed)  combined  with  the  gravitation  of  the  parts  of 
the  earth  towards  one  another. 

All  phenomena  without  exception  whicb  begin  to  exist,  that  is,  all 
except  the  primeval  causes,  are  effects  either  immediate  or  remote  of 
those  primitive  fects,  or  of  some  combination  of  them.  There  is  no 
Thing  produced,  no  event  happening,  in  the  universe,  which  is  not  con- 
xiected  by  an  uQiformity,  or  invariable  sequence,  with  some  one  or  more 
of  the  phenomena  which  preceded  it ;  insomuch  that  it  vrill  happen  again 
as  often  as  those  phenomena  occur  again,  and  as  no  other  phenomenon 
having  the  character  of  a  counteracting  cause  shall  coexist.  These  an- 
tecedent phenomena,  ^ain,  were  connected  in  a  similar  manner  with 
some  that  preceded  them ;  and  so  on,  until  we  reach,  as  the  ultimate 
step,  either  the  properties  of  some  one  primeval  cause,  or  the  conjunc- 
tion of  several.  The  whole  of  the  phenomena  of  nature  were  therefore 
the  necessary,  or  in  other  words,  the  unconditional,  consequences  oi 
the  original  collocation  of  the  Permanent  Causes. 

The  state  of  the  whole  universe  at  any  instant,  we  believe  to  be  the 
consequence  of  its  state  at  the  previous  instant:  insomuch  that  if  we 
knew  all  the  agents  which  exist  at  the  present  moment,  their  colloca- 
tion in  space,  and  their  properties,  in  other  words  the  laws  of  their 
agency,  we  could  predict  the  whole  subsequent  history  of  the  universe, 
at  least  unless  some  new  volition  of  a  power  capable  of  controlling  the 
nniverse  should  supervene.*    And  if  any  particular  state  of  the  entire 

*  To  the  nniTenality  which  mankind  are  agreed  in  ascribing  to  the  Law  of  Gauaation, 
there  is  one  claim  of  exception,  one  disputed  case,  that  of  the  Human  Will ;  the  determioa 
lions  of  which  a  large  class  of  metaphysicians  are  not  willing  to  regard  as  following  tbs 
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anivene  should  ever  recur  a  Beoond  time,  (which,  however,  all  expeii 
ence  combines  to  assure  us  will  never  happen,)  all  subsequent  states 
would  return  too,  and  history  would,  like  a  circulating  decimal  of  many 
figures,  periodically  repeat  itself: — 

Jam  redit  et  'virgo,  Tedeunt  Satturma  renuu  .... 
Alter  erit  tun  Tiphyt,  «t  altera  mm  yehai  Argo 
Delectoe  heroas ;  eniDtquoque  altera  bella, 
Atqae  itenim  ad  Troiam  magnua  mittetur  Achfllea. 

And  though  things  do  not  really  revolve  in  this  eternal  round,  the  whole 

leries  of  events  in  the  history  of  the  universe,  past  and  future,  is  not  the  1 

less  capable,  in  its  own  natiure,  of  being  constructed  h  priori  by  any 

one.  whom  we  can  suppose  acquainted  with  the  or^nal  distribution  of 

all  natural  agents,  and  with  the  whole  of  their  properties,  that  is,  tho 

laws  of  succession  existing  between  them  and  their  efiects :  saving  the 

infinitely  more  than  human  powers  of  combination  and  calcu£ition 

which  would  be  required,  even  in  one  possessing  the  data,  for  the  actual 

performance  of  the  task. 

§  8.  Since  everything  which  occurs  in  the  universe  is  determined  by 
laws  of  causation  and  collocations  of  the  original  causes,  it  follows  that 
the  coexistences  which  are  observable  amone  eflfects  cannot  be  them'  ' 

selves  the  subject  of  any  similar  set  of  laws,  distinct  from  laws  of  causa- 
tion. Uniformities  there  are,  as  well  of  coexistence  as  of  succession, 
among  the  effects;  but  these  must  in  all  cases  be  a  mere  result  either 
of  the  identity  or  of  the  coexistence  of  their  causes :  if  the  causes  did 
not  coexist,  neither  could  the  effects.  And  these  causes  being  also 
effects  of  prior  causes,  and  these  of  others,  until  we  reach  the  primeval 
causes,  it  follows  that  (except  in  the  caae  of  efkctd  which  can  be  traced  ^ 

immediately  or  remotely  to  one  and  the  same  cauBe),  the  coexistences 
of  phenomena  can  in  no  case  be  universal,  unless  the  coexistences  of  { 

the  primeval  causes  to  which  the  effects  *are  ultimately  traceable,  can  ^ 

be  reduced  to  an  universal  law :  but  we  have  seen  that  they  cannot.  i 

There  are,  accordingly,  no  original  and  independent,  in  other  words, 
no  unconditional,  unifin:inities  of  coexistence  .between  effects  of  different 
causes  ;  if  they  coexist,  it  is  only  because  the  causes  have  casually  coex- 
isted. The*only  independent  and  unconditional  coexistences  wHch  are 
sufficiently  invariable  to  have  any  claim  to  the  character  of  laws,  are 
between  different  and  mutually  independent  effects  of  the  same  cause; 
in  other  words,  between  different  properties  of  the  same  natural  agent 
This  portion  of  the  Laws  of  Nature  will  be  treated  of  in  the  latter  part 

« 

caasea  called  motiTea,  according^  to  aa  atrict  lawa  aa  thoae  which  they  aoppoae  to  ezaat  in 
the  world  of  mere  matter.    Tma  controverted  point  will  nodem  a  special  examination  i 

when  we  come  to  treat  particularly  of  the  Logic  of  the  Moral  Sciencea  (Book  vl,  ch.  3). 
In  the  mean  time  I  may  remark  that  theae  metaphyaiciana,  who,  it  jpxLBi  be  obaerred,  ground 
the  main  part  of  their  objection  upon  the  auppoeed  repugnance  of  the  doctrine  in  qneation 
to  our  conadousneaa,  aeem  to  me  to  mistake  the  fact  which  oonsdousneas  testifies  againat 
What  is  really  in  contradiction  to  consciousness,  they  would,  I  think,  on  strict  self-exam* 
ination,  find  to  be,  the  application  to  human  actions  and  ToUtiona  of  the  ideas  invoWed  in 
the  common  use  of  the  tenn  Necessity ;  which  I  agree  with  them  in  thinking  highly  objec- 
tionable. But  if  tbev  would  consider  that  by  saying  that  a  man's  actiona  fueu$arily  follow 
firomhis  character,  all  that  ia  really  meant  (for  no  more  is  meant  in  any  case  whatever  of 
causation)  is  that  he  invariably  dbct  act  in  conformity  to  his  character,  and  that  any  one  who 
thoroughly  knew  his  charac;er  could  certainly  predict  how  he  would  act  in  any  sopposable 
case ;  they  probably  would  not  find  this  doctrine  either  contrary  to  their  experience  oi 
revolting  to  their  feelings.  And  no  more  than  this  is  contended  for  by  any  one  but  ai 
Asiatic  fatalist  i 


Law  or  CAC8ATI0N.  909 

.2  the  present  Book,  under  the  name  of  the  Specific  FropertieB  of 
Kinds.  , 

§  9.  Before  concluding  this  chapter,  it  seems  desirable  to  take 
notice  of  an  apj^arent,  but  not  a  real  opposition  between  the  doctrines 
which  I  have  laid  down  respecting  causation,  and  those  maintained  in 
a  work  which  I  hold  to  be  far  the  greatest  yet  produced  on  the  Phi- 
losophy of  the  Sciences,  M.  Comte's  Caurs  de  PkUasophie  Positive 
M.  Comte  asserts  as  his  first  principle,  that  the  causes  of  phenomena 
are  beyond  the  reach  of  the  human  faculties,  and  that  all  which  is  ac- 
cessible to  us  is  their  lafMy  or,  as  he  explains  the  term,  their  constant 
relations  of  succesaion  or  of  similarity.  Accordingly  M.  Comte  sedu- 
lously abstains,  in  the  subsequent  part  of  his  work,  tcora  the  use  of  the 
word  Cause :  an  example  which  I  have  not  followed,  for  reasons  which 
I  will  proceed  to  state.  I  most  fully  agree  with  M.  Comte  that  uUi- 
mate,  or,  in  the  phraseology  of  metaphysicians,  efficient  causes,  which 
are  conceived  as  not  being  phenomena,  nor  perceptible  by  the  senses 
at  all,  are  radically  inaccessible  to  the  human  faculties :  and  that  the 
'^  constant  relations  of  succession  or  of  similarity"  which  exist  among 
phenomena  themselves,  (not  forgetting,  so  far  as  any  constancv  can  be 
traced,  their  relations  of  coexistence,)  are  the  only  subjects  of  rational 
investigation.  When  I  speak  of  causation,  I  have  nothing  in  view, 
other  than  those  constant  relations :  but  I  think  the  terms  causation, 
and  cause  and  effect,  important  to  be  preserved,  for  the  purpose  of 
distinctively  designating  one  class  of  those  relations,  namely,  the  rela-  ^ 
tions  of  succession  which  so  far  as  we  know  are  unconditional ;  as 
contrasted  with  those  which,  like  the  succession  of  day  and  night,  de- 
pend upon  the  existence  or  upon  the. coexistence  of  other  antecedent 
facts,  xhis  distinction  corresponds  to  the  great  division  which  Mr. 
Whewell  and  oUier  writers  have  made  of  the  field  of  sdience,  into  the 
investigation  .of  what  they  term  the  Laws  of  Phenomena,  and  the 
investigation  of  causes;  a  phraseology,  as  I  conceive,  altogether 
vicious,  inasmuch  as  the  ascertainment  of  causes,  such  causes  as  the 
human  fietculties  can  asceitain,  namely,  causes  which  are  themselves 
phenomena,  is,  therefi)re,  merely  the  asceitainment  of  other  and  more 
universal  Laws  of  Phenomena.  And  I  cannot  but  look  upon  the 
revival,  on  English  soil,  of  the  doctrine  (not  only  refiited  by  the  school 
of  Locke  and  Hume,  but  given  up  by  their  great  rivals  Reid  and 
Stewart)  that  efficient  causes  are  within  the  reach  of  human  knowl- 
edge, as  a  remarkable  instance  of  what  has  been  aptly  called  *'  the 
peculiar  zest  which  the  spirit  of  reaction  against  moidem  tendencies 
gives  to  ancient  absurdities." 

Yet  the  distinction  between  those  constant  relations  of  succession  or 
coexistence  which  Mr.  Whewell  terms  Laws  of  Phenomena,  and 
those  which  he  terms,  as  I  do.  Laws  of  Causation,  is  grounded  (how- 
^ever  incorrectly  expressed)  upon  a  real  difference.  It  is  no  doubt 
with  great  injustice  that  Mr.  Whewell  (who  has  evidently  given  only 
a  most  partial  and  cursory  inspection  to  M.  Comte's  work,)  assumes 
that  M.  Comte  has  overlooked  this  fiindamental  distinction,  and  that 
by  excluding  the  investigation  of  causes,  he  excludes  that  of  all  the 
most  general  truths.  No  one  really  acquainted  with  M.  Comte's 
admirable  speculations  could  have  so  completely  misapprehended  theii 
whole  spirit  and  purport.     But  it  does  appear  to  me  that  his  disinclinsr 
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tion  to  employ  the  word  Cause  has  occasionally  led  him  to  attach  lees 
importance  than  it  deserves  to  this  great  distinction,  upon  which  alone, 
I  am  convinced,  the  possibility  rests  of  framing  a  rigorous  Canon  of 
Induction.  Nor  do  I  see  what  is  g^ned  by  aroiding  this  particular 
word,  when  M.  Comte  is  forced,  like  other  people,  to  speak  continually 
of  the  properties  of  things,  of  agents  and  their  action,  oi  forces^  and 
the  like ;  terms  equally  liable  to  perversion,  and  which  are  partial  and 
inadequate  expressions  for  what  no  word  that  we  possess,  except 
Cause,  expresses  i^  its  full  generality.  I  believe,  too,  that  when  the 
ideas  which  a  word  is  commonly  used  to  convey  are  overclouded  with 
mysticism,  the  obscurity  is  not  likely  to  be  so  effectually  dispelled  by 
abstaining  £rom  its  employment,  as  by  brin^g  out  into  full  clearness 
the  portion  of  real  meaning  which  exists  in  the  various  cases  where 
the  term  is  most  familiarly  employed,  and  thereby  giving  a  legitimate 
satisfaction  to  that  demand  of  the  intellect  which  has  caused  the  term 
to  remain  in  use. 


CHAPTER  VI. 

OF  THE  COMPOSITION  OF  CAUSES. 


^  1.  To  complete  the  general  notion  of  causation  on  which  the  rules 
of  experimental  inquiry  into  the  laws  of  nature  must  be  founded, 
one  distinction  still  remains  to  be  pointed  out :  a  distinction  so  funda- 
mental, and  of  so  much  importance,  as  to  require  a  chapter  to  itselfl 

The  preceding  discussions  have  rendered  us  familiar  with  the  case 
in  whicn  several  agents,  or  causes,  concur  as  conditions  to  the  pro- 
duction of  an  effect ;  a  case,  in  truth,  almost  universal,  there  being 
very  few  effects  to  the  production  of  which  no  more  than  one  (»gent 
contributes.  Suppose,  then,  that  two  different  agents,  operating 
jointly,  are  followed,  under  a  certain  set  of  collateral  conditions,  by  a 
given  effect.  If  either  of  these  agents,  instead  of  being  joined  with 
the  other,  had  operated  alone,  under  the  same  set  of  conditions  in  all 
other  respects,  some  effect  would  probably  have  followed ;  which 
would  have  been  different  from  the  joint  effect  of  the  two,  and  more 
or  less  dissimilar  to  it.  Now,  if  we  happen  to  know  what  would  be 
the  effects  of  each  cause  when  acting  separately  from  the  other,  we 
are  oflen  able  to  airive  deductively,  or  a  priori,  at  a  correct  prediction 
of  what  will  arise  from  their  conjunct  agency.  To  enable  us  to  do 
this,  it  is  only  necessary  that  the  same  law  which  expresses  the  effect  ^ 

of  each  cause  acting  by  itself,  shall  also  correctly  expi  ess  the  part  due 
to  that  cause,  of  the  effect  which  follows  from  the  two  together.  This 
condition  is  realized  in  the  extensive  and  important  class  of  phenomena* 
commonly  called  mechanical,  namely,  the  phenomena  of  the  communi- 
cation of  motion  (or  of  pressure,  which  is  tendency  to  motion)  from 
one  body  to  another.  In  this  important  class  of  cases  of  causation, 
one  cause  never,  properly  speaking,  defeats  or  frustrates  another ;  both 
have  their  full  effect.  If  a  body  is  propelled  in  two  directions  by  two 
forces,  one  tending  to  drive  it  to  the  north,  and  the  other  to  the  east, 
it  is  caused  to  move  in  a  given  time  exactly  as  far  in  hoth  directions  as 
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the  two  forces  would  separately  have  carried  it ;  aiid  is  left  precisely 
where  it  would  have  arrived  if  it  had  been  acted  upon  first  by  one  ot 
the  two  forces,  and  afterwards  by  the  other.  This  law  of  nature  is 
caUed,  in  mechanical  philosophy,  the  principle  of  the  Composition  oT 
Forces :  and  in  imitation  of  that  well-chosen  expression,  I  shall  give 
the  name  of  the  Composition  of  Causes  to  the  principle  which  is 
exemplified  in  all  cases  in  which  the  joint  effect  of  several  causes  is 
identical  with  the  sum  of  their  separate  effects. 

This  principle,  however,  by  no  means  prevails  in  all  departments  of 
the  field  of  nature.  The  chemical  combination  of  two  substances 
produces,  as  is  well  knovni,  a  third  substance  with  properties  entirely 
different  from  those  of  either  of  the  two  substances  separately,  or  of 
both  of  them  taken  together.  Not  a  trace  of  the  properties  of  hydro- 
gen or  of  oxygen  is  observable  in  those  of  their  compound,  water. 
The  taste  of  sugar  of  lead  is  not  the  sum  of  the  tastes  of  its  component 
elements,  acetic  acid  and  lead  or  its  oxide ;  nor  is  the  color  of  green 
vitriol  a  mixture  of  the  colors  of  sulphuric  acid  and  copper.  This 
explains  why  mechanics  is  a  deductive  or  demonstrative  science,  and 
chemistry  not.  In  the  one,  we  can  compute  the  effects  of  all  combina- 
tions of  causes,  whether  real  or  hypothetical,  from  the  laws  which  we 
know  to  govern  those  causes  when  acting  separately ;  because  they 
continue  to  observe  the  same  laws  when  in  combination,  which  they 
observed  when  separate:  whatever  would  have  happened  in  conse- 
^  quence  of  each  cause  taken  by  itself,  happens  when  they  are  together, 

and  we  have  only  to  cast  up  the  results.  Not  so  in  the  phenomena 
whidi  are  the  peculiar  subject  of  the  science  of  chemistiy.  There, 
most  of  the  uniformities  to  which  the  causes  conformed  when  separate, 
cease  altogether  when  they  are  conjoined ;  and  we  are  not,  at  least  in 
the  present  state  of  our  knowledge,  able  to  foresee  what  result  will 
follow  from  any  new  combination,  until  we  have  tried  it  by  specific 
experiment. 

If  this  be  true  of  chemical  combinations,  it  is  still  more  true  of  those 
far  more  complex  combinations  of  elements  which  constitute  organized 
bodies ;  and  in  which  those  extraordinary  new  uniformities  arise,  which 
are  called  the  laws  of  life.  All  organized  bodies  are  compesed  of 
parts,  similar  to  those  composing  inorganic  nature,  and  which  have 

^  '  even  themselves  existed  in  an  inorganic  state ;  but  the  phenomena  of 

life,  which  result  from  the  juxtaposition  of  those  parts  in  a  certain 
manner,  bear  no  analogy  to  any  oi  the  effects  which  would  be  produced 
by  the  action  of  the  component  substances  considered  as  mere  physical 
agents.  To  whatever  degree  we  might  imagine  our  knowledge  of  the 
properties  of  the  several  ingredients  of  a  living  body  to  be  extended 

I  and  perfected,  it  is  certain  that  no  mere  summing  up  of  the  separate 

actions  of  those  .  elements  will  ever  amount  to  the  action  of  the  living 
body  itself  The  tongue,  for  instance,  is,  like  all  other  parts  of  the 
animal  firautne,  composed  of  gelatine,  fibrin,  and  other  products  of  the 
chemistry  of  digestion,  but  from  no  knowledge  of  the  properties  ol 
those  substances  could  wo  ever  predict  that  it  could  taste,  unless  gel- 
atine or  fibrin  could  themselves  taste ;  for  no  elementary  fact  can  be  in 
*  the  conclusion,  which  was  not  first  in  the  premisses. 

There  are  thus  two  different  modes  of  the  conjunct  action  of  causes ; 
from  which  arise  two  modes  of  conflict,  or  mutual  interference,  between 

J  laws  of  nature.     Sii][)pose,  at  a  given  point  of  time  and  space,  two  oi 
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more  causes,  which,  if  they  acted  separately,  would  produce  efiects 
contrary,  or  at  least  conflicting  with  each  other ;  one  of  them  tending 
to  undo,  wholly  or  partially,  what  the  other  tends  to  do.  Thus,  the 
expansive  force  of  the  gases  generated  by  the  ignition  of  gunpow- 
der tends  to  proiect  a  bullet  towards  the  sky,  while  its  gravity  tends  to 
make  it  &!!  to  the  ground.  A  stream  running  into  a  reservoir  at  one 
end  tends  to  fill  it  higher  and  higher,  while  a  dram  at  the  other  extremity 
tends  to  empty  it.  Now,  in  such  cases  as  these,  even  if  the  two  causes 
which  are  in  joint  action  exactly  annul  one  another,  still  the  laws  of 
both  axe  fulfilled;  the  effect  is  the  same  as  if  the  drain  had  been  open 
for  half  an  hour  first,*  and  the  stream  had  flowed  in  for  as  lone  after- 
wards. Each  agent  produced  the  same  amount  of  effect  as  it  it  had 
acted  separately,  though  the  contrary  effect  which  was  taking  place 
during  the  same  time  obliterated  it  as  fast  as  it  was  produced.  Here, 
then,  we  have  two  causes,  producing  by  their  joint  operation  an  effect 
which  at  first  seems  quite  dissimilar  to  those  which  ihey  produce  sep- 
arately, but  which  on  examination  proves  to  be  really  the  sum  of  those 
separate  effects.  It  will  be  noticed  that  we  here  enlarge  the  idea  of  the 
sum  of  two  effects,  so  as  to  include  what  is  commonly  called  their  dif- 
ference, but  which  is  in  reality  the  result  of  the  addition  of  opposites ;  ^ 
a  conception  to  which,  a&  is  well  known,  mankind  are  indebted  for  that  '^ 
admirable  extension  of  the  algebraical  calculus,  which  has  so  vastly  in- 
creased its  powers  as  an  instrument  of  discovery,  by  introducing  into 
its  reasonings  f  with  the  sign  of  subtraction  prefixed,  and  under  the 
name  of  Negative  Quantities)  every  description  whatever  of  positive 
phenomena,  provided  they  are  of  such  %  quality  in  reference  to  those 
previously  introduced,  that  to  add  the  one  is  equivalent  to  subtracting 
an  equal  quantity  of  the  other. 

There  is,  then,  one  mode  of  the  mutual  interference  of  laws  of  na- 
ture in  which,  even  when  the  concurrent  causes  annihilate  c&ch  other's 
effects,  each  exerts  its  full  efficacy  according  to  its  own  law,  its  law  as 
a  separate  agent  But  in  the  other  description  of  cases,  the  t\70  agen- 
cies which  are  brought  together  cease  entirely,  and  a  totally  different 
set  of  phenomena  arise  :  as  in  the  experiment  of  two  liquids  which, 
when  piixed  in  certain  proportions,  instantly  become  a  solid  mass,  in- 
stead of  merely  a  larger  amount  of  liquid. 

§  2.  This  difference  between  the  case  in  which  the  joint  effect  of 
causes  is  the  sum  of  their  separate  effects,  and  the  case  in  which  it  is 
heterogeneous  to  them ;  between  laws  which  work  together  vnthout 
alteration,  and  lavirs  which,  when  called  upon  to  work  together,  cease 
and  give  pl&ce  to  others ;  is  one  of  the  fundamental  distinctions  in 
nature.  The  former  case,  that  of  the  Composition  of  Causes,  is  the 
general  one ;  the  other  is  always  special  and  exceptional.  There  are 
no  objects  which  do  not,  as  to  some  of  their  phenomena,  obey  the  prin- 
ciple of  the  Composition  of  Causes ;  none  that  have  not  some  laws 
which  are  rigidly  fulfilled  in  every  combination  into  which  the  objects 
enter.  The  weight  of  a  body,  for  instance,  is  a  property  which  it 
retains  in  all  the  combinations  in  which  it  is  placed.  The  weight  of  a 
chemical  compound,  or  of  an  organized  body,  is  equal  to  the  sum  o1  * 

*  I  omitr  for  simplicity,  to  take  into  account  the  effect,  in  this  latter  case,  of  the  diminu 
tion  of  pressure,  in  diminishing  the  flow  of  the  water  through  the  drain ;  which  evidently  . 

in  CO  way  affects  the  truth  or  applicability  of  the  princiole.  ^ 
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the  weights  of  the  elements  which  compose  it.  The  weight  eithei 
of  the  elementB  or  of  the  compound  will  Yoxy,  if  they  be  carried  fur* 
ther  firom  their  centre  of  attraction,  or  brought  nearer  to  it ;  but  what 
ever  affects  the  one  affects  the  other.  They  always  remain  precisely 
equal.  So  again,  the  component  parts  of  a  vegetable  or  animal  sub- 
stance do  not  lose  their  mechanicid  and  chemical  properties  as  sepa- 
rate agents,  when,  by  a  peculiar  mode  of  juxtapolbitibn,  they,  as  an 
aggregate  whole,  acquire  physiological  or  vital  properties  in  addition. 
Those  bodies  continue,  as  before,  to  obey  mechanical  and  chemical 
•aws,  in  so  far  as  the  operation  of  those  laws  is  not  counteracted  by  the 
new  laws  which  govern  them  as  organized  beings.  When,  in  short,  a 
concurrence  of  causes  takes  place  which  calls  mto  action  new  laws, 
bearing  no  analogy  to  any  that  we  can  trace  in  the  separate  operation 
of  the  causes,  the  new  laws  may  supersede  one  portion  of  the  previous 
laws  but  coexist  with  another  portion,  and  may  even  compound  the 
effect  of  those  previous  laws  with  their  own. 

Again,  laws  which  were  themselves  generated  in  the  second  mode, 
may  generate  others  in  the  first.  Though  there  be  laws  which,  like 
ihose  of  chemistry  and  physiology,  owe  their  existence  to  a  breach  of 
the  principle  of  Composition  of  Causes,  it  does  not  follow  that  these 
peculiar,  or  as  they  might  be  termed,  heieropathic  laws,  are  not  capa- 
ole  of  composition  with  one  another.  The  causes  which  by  one  com- 
bination have  had  their  laws  altered,  may  carry  their  new  laws  with 
them  unaltered  into  their  ulterior  combinations.  And  hence  there  is 
no  reason  to  despair  of  ultimately  raising  chembtry  and  physiology  to 
the  condition  of  deductive  sciences ;  for  though  it  is  impossible  to  de- 
duce all  chemical  and  physiological  truths  firom  the  laws  or  properties 
of  simple  substances  or  elementary  agents,  they  may  probably  oe  de- 
ducible  firom  laws  which  commence  when  these  elementary  agents  are 
brought  together  into  some  moderate  number  of  not  very  complex 
combmations.  The  Laws  of  Life  wi}l  never  be  deducible  fix>m  the  ' 
mere  laws  of  the  ingredients,  but  the  prodigiously  complex  Facts  of 
Life  may  all  be  deducible  from  comparatively  simple  laws  of  life ; 
which  laws  (depending  indeed  upon  combinations,  but  upoi}  compara- 
tively- simple  combinations,  of  antecedents),  may  in  more  complex 
circumstances  be  strictly  compounded  with  one  another,  and  with  the 
physical  and  chemical  laws  of  the  ingredients.  The  details  of  the 
vital  phenomena  even  now  afford  innumerable  exemplifications  of  the 
Composition  of  Causes ;  and  in  proportion  as  these  phenomena  are 
more  accurately  studied,  there  appears  more  and  more  reason  to 
believe  that  the  same  laws  which  operate  in  the  simpler  combinations 
of  circumstances  do,  in  fact,  continue  to  be  observed  in  the  more  com- 
plex. *  This  will  be  found  equally  true  in  the  phenomena  of  mind ; 
and  even  in  social  and  political  phenomena,  the  result  of  the  laws  of 
mind.     It  b  in  the  case  of  chemical  phenomena  that  the  least  progress 

*  For  abundant  illoBtrationa  of  thia  remark,  I  maf  refer  to  the  writinga  of  Dr.  W.  B. 
Carpenter,  of  Bristol,  and  especially  his  treatise  on  General  PhyaUdogy^  in  which  the  high* 
est  generalizations  which  the  science  of  life  has  yet  reached,  and  the  best  modem  concep 
tion  of  that  science  as  a  whole,  are  exhibited  in  a  manner  equally  perapiciiOQa  and  philo- 
aophieal.  On  the  details  of  such  a  treatise  the  present  writer  would  be  an  incompetent  wit- 
ness ;  these  however  have  been  saffi<iiently  vouched  for  by  some  of  the  highest  living 
authorities;  while  of  the  genuinely  scientific  spirit  which  pervades  it,  those  may  be  per 
mitted  to  express  an  opinion,  who  would  not  be  entitled  to  ofier  to  a  work  on  such  a  snK 
iecl,  any  other  praise 
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has  yet  been  made  in  bringing  the  special  laws  under  ffeneral  ones 
from  which  they  may  be  deduced ;  but  there  are  even  m  chemistry 
many  circumstances  to  encourage  the  hope  that  such  general  laws 
will  hereafter  be  discovered.  The  difTerent  actions  of  a  chemical 
compound  will  never,  undoubtedly,  be  found  to  be  the  sum  of  the 
actions  of  its  separate  elements ;  but  there  may  exist,  between  the 
properties  of  the  compound  and  those  of  its  elements,  some  constant 
relation,  which  if  discoverable  by  a  sufficient  induction,  would  enable 
us  to  foresee  the  sort  of  compound  which  will  result  from  a  new  com- 
bination before  we  have  actually  tried  it,  and  to  judge  of  what  sort  of« 
elements  some  new  substance  is  compounded  before  we  have  analyzed 
it:  a  problem,  the  solution  of  which  has  been  propounded  by  M. 
Comte  as  the  ideal  aim  and  purpose  of  chemical  speculation.  The 
great  law  of  definite  proportions,  first  discovered  in  its  full  generality 
by  Dalton,  is  a  complete  solution  of  this  problem  in  one  single  aspect 
(of  secondary  importance  it  is  true),  that  of  quantity :  and  m  respect 
to  quality,  we  have  already  some  paitial  generalisations  sufficient  to 
indicate  the  possibility  of  ultimately  proceeding  further.  We  can 
predicate  many  common  properties  of  the  kind  of  compounds  which 
result  from  the  combination,  in  each  oi  the  small  number  of  possible 
proportions,  of  any  acid  whatever  with  any  base.  We  have  also  the 
very  curious  law,  discovered  by  Berthollet,  that  two  soluble  salts 
mutually  decompose  one  another  whenever  the  new  combinations 
which  result  produce  an  insoluble  compound:  or  one  less  soluble 
than  the  two  former.  Another  uniformity  has  been  observed,  com- 
monly called  the  law  of  isomorphism ;  the  identity  of  the  crystalline 
forms  of  substances  which  possess  in  common  certain  peculiarities  of 
chemical  composition.  Thus  it  appears  that  even  heteropathic  laws, 
such  laws  of  combined  agency  as  are  not  compounded  of  the  laws  of 
the  separate  agencies,  are  yet,  at  least  in  some  cases,  derived  from 
them  according  to  a  fixed  principle.  There  may,  therofbre,  be  laws 
of  the  generation  of  laws  from  others  dissimilar  to  them;  and  in  chem- 
istry, these  undiscovered  laws  of  the  dependence  of  the  properties  of 
die  compound  on  the  properties  of  its  elements,  may,  together  with 
the  laws  of  the  elements  themselves,  frimish  the  premisses  by  which 
the  science  is  destined  one  day  to  be  rendered  deductive. 

It  would  seem,  therefore,  that  there  is  no  class  of  phenomena  in 
which  the  Composition  of  Causes  does  not  obtain :  that  as  a  general 
rule,  causes  in  combination  produce  exactly  the  same  eBects  bs  when 
acting  singly :  but  that  this  rule,  though^eneral^  is[JU2tJmiYeiBal ;  that 
in  some  instances,  at  some  particular  points  in  the  transition  from  sep- 
arate to  united  action,  the  laws  change,  and  an  entirely  new  set  of 
effects  are  either  added  to,  or  take  the  place  of,  those  which  arise  from 
the  separate  agency  of  the  same  causes ;  the  laws  of  these  new  effects 
being  again  susceptible  of  composition,  to  an  indefinite  extent,  like  the 
laws  which  they  superseded. 

§  3.  That  effects  are  proportional  to  their  causes  is  laid  down,  by 
some  writers,  as  an  axiom  in  the  theory  of  causation ;  and  great  use  is 
sometimes  made  of  this  principle  in  reasonings  respecting  the  laws  of 
nature,  although  it  is  encumbered  with  many  difficulties  and  apparent 
exceptions,  which  much  ingenuity  has  bera  expended  in  showing  not 
to  be  real  ones.     This  proposition,  in  so  &r  as  it  is  true,  enters  as  a 
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particular  case  into  the  general  principle  of  the  Composition  of  Causes : 
tlie  causes  compounded  being,  m  this  instance,  homogeneous ;  in  which 
case,  if  in  any,  their  joint  effect  might  be  expected  to  be  identical  with 
the  sum  of  their  separate  effects.  If  a  force  equal  to  one  himdred 
weight,  will  raise  a  certain  body  along  an  inclined  plane,  a  force  equal 
to  two  hundred  weight  will,  we  know,  raise  two  bodies  exactly  similar, 
and  thus  the  effect  is  proportional  to  the  cause.  But  does  not  a  force 
equal  to  two  hundred  weight,  actually  contain  in  itself  two  forces  each 
equal  to  one  hundred  weight,  which,  if  employed  apart,  would  sepa- 

*  rately  raise  the  two  bodies  in  question?     The  fact,  therefore,  that 

when  exerted  jointly  they  raise  both  bodies  at  once,  results  firom  the 
Composition  of  Causes,  and  is  a  mere  instance  of  the  eeneral  fact  that 
mechanical  forces  are  subject  to  the  law  of  Composition.  And  so  in 
every  other  case  which  can  be  supposed.  For  the  doctrine  of  the 
propoitionality  of  effects  to  their  causes  cannot  of  course  be  applicable 
to  cases  in  which  the  augmentation  of  the  cause  alters  the  kind  of  effect; 
that  is,  in  which  the  surplus  quantity  superadded  to  the  cause  does  not 
become  compounded  with  it,  but  the  two  together  generate  an  alto- 
gether new  phenomenon.  Suppose  that  the  application  of  a  certain 
quantity  of  heat  to  a  body  merely  increases  its  bulk,  that  a  double 
quantity  melts  it,  and  a  triple  quantity  decomposes  it:  these  three 
effects  being  heterogeneous,  no  ratio,  whether  corresponding  or  not  to 
that  of  the  quantities  of  heat  applied,  can  be  established  between  them. 
»  Thus  we  see  that  the  supposed  axiom  of  the  proportionality,  of  effects 

to  their  causes  fails  at  uie  precise  point  where  the  principle  of  the 
Composition  of  Causes  also  fails;  viz.,  where  the  concurrence  of 
causes  is  such  as  to  determine  a  change  in  the  properties  of  the  body 

^  generally,  and  render  it  subject  to  new  laws,  more  or  less  dissimilar 

to  those  to  which  it  conformed  in  its  previous  state  of  existence.  The 
recognition,  therefore,  of  any  such  law  of  proportionality,  is  superseded 

L  by  the  more  comprehejisive  principle,  in  which  as  much  of  it  as  is  true 

is  implicitly  asserted. 

The  general  remarks  on  causation,  which  seemed  necessary  as  an 
introduction  to  the  theory  of  the  inductive  process,  may  here  termi- 


nate. *  That  prpcem  ia  eaaentiaJly  an  in^uirY  into  **-««««  f^^'  rainftaHnw. 
All  the  unitormities  which  exist  in*  the  suACOSSiOA  6f  pCenomena,  and 
most  of  those  which  prevail  in  their  coexistence,  are  either,  as  we  have 
seen,  themselves  laws  of  causation,  or  consequences  resulting  from, 
and  corollaries  capable  of  being  deduced  from,  such  laws.  If  we  could 
^  determine  what  causes  are  correctly  assigned  to  what  effects,  and  what 

effects  to  what  causes,  we  should  be  virtually  acquainted  with  the 
whole  course  of  nature.     All  those  uniformities  which  are  mere  results 
i  of  causation,  might  then  be  explained  and  accounted  for ;  and  every 

individual  fact  or  event  might  be  predicted,  provided  we  had  the 
requisite  data,  that  is,  the  requisite  knowledge  of  the  circumstances 
which,  in  the  particular  instance,  preceded  it. 

To  ascertain,  therefore,  what  are  the  laws  of  causation  which  exist 
in  nature;  to  determine  the  effeots  of  every  cause,  and  the  causes  of 
^alleffects,  is  the  main  business  of  Induction ;  and  to  point  out  how  this 
is  done  is  tb.e  chief  object  of  Inductive  Logic. 
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CHAPTER  VII. 

OF  OBBfiRVATION  AND  EXPEBOfSNT. 

§  1.  It  results  from  the  preceding  exposition,  that  the  process  of 
ascertaining  what  consequents,  in  nature,  are  inyariably  connected 
with  what  antdbedents,  or  in  other  word^  what  phenomena  are  related 
to  each  other  as  causes  and  effects,  is  in  some  sort  a  process  of  analysis. 
That  every  fact  which  begins  to  exist  has  a  cause,  and  that  this  cause 
must  be  found  somewhere  amon^  the  facts  which  immediately  pre* 
ceded  its  occurrence,  may  be  tucen  for  certain.     The  whole  of  the 

§  resent  facts  are  the  infaltiBle  resuhrof^ttpasrfacts,  and  more  imme- 
lately  of  all  the  ^ts  which  existed  at  the  moment  preyious.  Here, 
then,  is  a  great  sequence,  which  we  know  to  be  uniform.  If  the  whole 
prior  state  of  the  entire  universe  could  again  recur,  it  would  again  be 
loUowed  by  the  whole  present  state.  The  question  is,  how  to  resolve 
this  complex  uniformity  into  the  simpler  uniformities  which  compose 
it,  and  assign  to  each  portion  of  the  vast  antecedent  that  portion  of  the 
consequent  which  is  attendant  upon  it 

Thi^  operation,  which  we  have  called  analytical,  inasmuch  as  it  is 
the  resolution  of  a  complex  whole  into  the  component  elements*  is 
more  than  a  merely  mental  analysis.  No  mere  contemplation  of  the 
.  phenomena,  and  partition  of  them  by  the  intellect  alone,  will  of  itself 
accomplish  the  end  we  have  now  in  view.  Nevertheless,  such  a  men- 
tal partition  is  an  indispensable  first  step.  The  order  of  nature,  as  wji> 
ceived  at  a  first  glance,  presents  at  every  Instant  a  chaos  followea  by 
another  chaos.  We  must  decompose  each  chaos  into  single  facts. 
We  must  leam  to  see  in  the  chaotic  antecedent  a  multitude  of  dis> 
tinct  antecedents,  in  the  chaotic  consequent  a  multitude  of  distinct 
consequents.  This,  supposing  it  done,  will  not  of  itself  tell  us  on 
which  of  the  antecedents  each  consequent  is  invariably  ^tendant.  To 
detennine  that  point,  we  must  endeavor  to  effect  a  separation  of  the 
^  facts  from  one  another,  not  in  our  minds  only,  but  in  nature.  The 
mental  analysis,  however,  must  take  place  first.  And  every  one 
knows  that  ii^  the  mode  of  perfi>rming  it,  one  intellect  differs  im- 
mensely fix>m  another.  It  is  the  essence  of  the  act  of  observing ;  for  the 
observer  is  not  he  who  merely  sees  the  thing  which  is  before  his  eyes, 
but  he  who  sees  what  parts  that  thing  is  composed  of.  To  do  this 
well  is  a  rare  talent.  One  person,  firom  inattention,  or  attending  only 
in  the  wrong  place,  overlooks  half  of  what  he  sees;  another  sets  down 
much  more  than  he  sees,  confounding  it  with  what  he  imagines,  or 
with  what  he  infers ;  another  takes  note  of  the  kind  of  all  the  circum- 
stances, but  being  inexpert  in  estimating  their  degree,  leaves  the 
quantity  of  each  vague  and  tmcertain;  another  sees  indeed  the  whole, 
but  makes  such  an  awkward  division  of  it  into  parts,  throwing  things 
into  one  mass  which  require  to  be  separated,  and  separating  others 
which  might  more  conveniently  be  considered  as  one,  that  the  result 
is  much  the  same,  sometimes  even,  worse,  than  if  no  analysis  had  been 
attempted  at  all.  It  would  be  possible  to  point  out  what  qualities  of 
mind,  and  modes  of  mental  culture,  fit  a  person  for  beins  a  good 
observer ;  that,  however,  is  a  question  not  of  Logic,  but  of  &e  theory 
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of  Education,  in  the  most  enlarged  sense  of  the  term.  There  is  not 
properly  an  Art  of  Observing.  There  may  be  rules  for  observing. 
But  these,  like  rules  for  inyenting,  are  properly  inetructions  for  the 
preparation  of  one's^own  mind ;  for  puttme  it  into  the  state  in  which 
It  will  be  most  fitted  to  observe,  or  most  Iwely  to  invent.  They  are, 
therefore,  essentially  rules  of  self-education,  which  is  a  different  thing 
firom  Log^c.  They  do  not  teach  how  to  do  the  thin^,  but  how  to  make 
ourselves  capable  of  doing  it.  They  are  %n  art  of  strengthening  the 
limbs,  not  an  ait  of  using  Uiem. 

The  extent  and  minuteness  of  observation  which  may  be  requisite, 
and  the  degree  of  decomposition  to  which  it  may  be  necessary  to  carry 
the  mental  analysis,  depend  upon  the  particular  purpose  in  view.  To 
ascertain  the  state  of  the  whole  universe  at  any  particular  moment  is 
impossible,  but  would  also  be  useless.  In  makmg  chemical  experi- 
ments, we  should  not  think  it  necessary  to  note  the  position  of  the 
planets ;  because  experience  has  shown,  as  a  very  superficial  experi- 
ence is  sufficient  to  snow,  that  in  such  cases  that  circumstance  is  not 
material  to  the  result :  and,  accordingly,  in  die  age  when  men  believed 
in  the  occult  influences  of  the  heavenly  bodies,  it  might  have  been  un- 
philosophical  to  omit  ascertaining  the  precise  condition  of  those  bodies 
at  the  moment  of  the  experiment.  As  to  the  degree  of  minuteness  of 
the  mental  subdivision ;  if  we  were  obliged  to  break  down  what  we 
observe  into  its  very  simplest  elements,  that  is,  literally  into  single  facts, 
it  would  be  difficult  to  say  where  we  should  find  them  :  we  can  hardly 
ever  affirm  that  our  divisions  of  any  kind  have  reached  the  ultimata 
unit  But  this,  too.  is  fortunately  unnecessary.  The  only  object  of  the 
mental  separation  is  to  suggest  the  requisite  physical  separation,  so 
that  we  may  either  accomphsh  it  ourselves,  or  seek  fi>r  it  in  nature ; 
and  we  have  done  enough  when  we  have  carried  the  subdivision  as  far 
as  the  point  at  which  we  are  able  to  see  what  obserrationB  or  experi- 
ments we  require.  It  is  only  essential,  at  whatever  point  our  mental 
decomposition  of  facts  may  for  the  present  have  stopped,  that  we  should 
hold  ourselves  ready  and  able  to  carry  it  fiirther  as  occasion  requires, 
and  should  not  allow  the  fi'eedom  of  our  discriminating  faculty  to  be 
imprisoned  by  the  svmthes  and  bands  of  ordinary  classification ;  as  was 
the  case  with  all  early  speculative  inquirers,  not  excepting  the  Grreeks, 
to  whom  it  hardly  ever  occurred  that  what  was  called  by  one  abstract 
name  mieht,  in  reality,  be  several  phenomena,  or  that  there  was  a  pos- 
sibility of  decomposing  the  facts  of  the  universe  into  any  elements  but 
those  which  ordinary  language  already  recognized. 

§  2.  The  difierent  antecedents  and  consequents  being,  then,  supposed 
to  be,  so  far  as  the  case  requires,  ascertained  and  dbcriminated  from 
one  another ;  we  are  to  inquire  which  is  connected  with  which.  In 
every  instance  which  comes  under  our  observation,  there  are  many 
antecedents  and  many  consequents.  If  those  antecedents  could  not  bo 
severed  firom  one  another  except  in  thought,  or  if  those  consequents 
never  were  found  apart,  it  would  be  impossible  for  us  to  distinguish 
{h  posteriori  at  least)  the  real  laws,  or  to  assign  to  any  cause  its  effect, 
or  to  any  effect  its  cause.  To  do  so,  we  must  be  able  to  meet  with 
some  of  the  antecedents  apart  fi*om  the  rest,  and  observe  what  follows 
from  them;  or  some  of  the  consequents,  and  observe  by  what  they  are 
preceded.  We  must,  in  short,  follow  the  Baconian  rule  of  varying 
E  K 
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^  J  ike  cifvumstaTices,  This  is,  indeed,  only  the  first  rule  of  physical  inqui* 
ry,  and  not,  as  some  have  thought,  the  sole  rule ;  but  it  is  the  founda- 
tion of  all  the  rest. 

For  the  purpose  of  varying  the  circumstances,  we  may  have  recourse 
(according  to  a  distinction  commonly  made)  either  to  observation  or  to 
experiment ;  we  may  either  ^nd  an  instance  in  nature,  suited  to  our 
purposes,  or,  by  an  artificial  arrangement  of  circumstances,  make  one. 
The  value  of  the  instance  d^ends  upon  what  it  is  in  itself,  not  upon 
the  mode  in  which  it  is  obtained :  its  employment  for  the  puxposes  of 
induction  depends  upon  the  same  principles  in  ^e  one  case  and  in  the 
V  other ;  as  the  uses  of  money  are  the  same  whether  it  is  inherited  or 
acquired.  There  is,  in  short,  no  difference  in  kind,  no  real  logical 
distinction,  between  the  two  processes  of  invesdc^ation.  There  axe, 
however,  practical  distinctions  to  which  it  is  of  considerable  importance 
to  advert. 

§  3.  The  first  and  most  obvious  distinction  between  Observation  and 
Experiment  is,  that  the  latter  is  an  immense  extension  of  the  former. 
It  not  only  enables  us  to  produce  a  much  greater  number  of  variations 
in  the  circumstances  than  nature  spontaneously  offers,  but,  moreover, 
^^  '  in  thousands  of  cases,  to  produce  the  precise  sort  of  variation  which 
we  are  in  want  of  for  discovering  the  law  of  the  phenomenon ;  a  ser- 
vice which  nature,  being  constructed  on  a  quite  different  scheme  from 
that  of  facilitating  our  studies,  is  seldom  so  fiiendly  as  to  bestow  upon 
us.  For  example,  in  order  to  ascertain  what  principle  in  the  atmos-  * 
phere  enables  it  to  sustain  life,  the  variation  we  require  is  that  a  living 
animal  should  be  immersed  in  each  component  element  of  the  atmos 
phere  separately.  But  nature  does  not  supply  either  oxygen  or  azote 
m  a  separate  state.  We  are  indebted  to  artificial  experiment  for  our 
knowledge  that  it  is  the  former,  and  not  the  latter,  which  supports 
respiration ;  and  even  for  our  knowledge  of  the  very  existence  of  the 
two  ingredients. 

Thus  far  the  advantage  of  experimentation  over  simple  observation 
is  universally  recognized :  all  are  aware  that  it  enables  us  to  obtain 
innumerable  combinations  of  circumstances  which  are  not  to  be  found 
in  nature,  and  so  add  to  nature's  experiments  a  multitude  of  experi- 
ments of  our  own.  But  there  is  another  superiority  (or,  as  Bacon 
would  have  expressed  it,  another  prerogative),  of  instances  artificially 
obtained  over  spontaneous  instances— -of  our  own  experiments  over 
even  the  same  experiments  when  made  by  nature — ^which  is  not  of  less 
importance,  and  which  is  far  from  being  felt  and  acknowledged  in  the 
same  degree. 

When  we  can  produce  a  phenomenon  artificially,  we  can  take  it,  as 
it  were,  home  with  us,  and  observe  it  in  the  midst  of  circumstances 
with  which  in  all  other  respects  we  are  accurately  acquainted.  If  we 
desire  to  know  what  are  the  effects  of  the  caiise  A,  and  are  able  to 
produce  A  by  any  means  at  our  disposal,  we  can  generally  determine  . 
at  our  own  discretion,  so  &r  as  is  compatible  with  the  nature  of  the 
phenomenon  A,  the  whole  of  the  circumstances  which  shall  be  present 
along  with  it :  and  thus,  knowing  exactly  the  simultaneous  state  of  every- 
thing else  which  is  within  the  reach  of  A's  influence,  we  have  only  to 
observe  what  alteration  is  made  in  that  state  by  the  presence  of  A. 

For  example,  by  the  electrical  machine  we  can  produce  in  the  midst 
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ot  known  circumstancesy  the  phenomena  which  nature  exhibits  on  a 
grander  scale  under  the  form  of  lightning  and  thunder.  Now  let  any 
one  consider  what  amount  of  knowledge  of  the  effects  and  laws  of  elec- 
tric agency  mankind  could  ever  have  obtained  from  the  mere  observation 
of  tnimder-stoims,  and  compare  it  with  that  which  they  have  gained, 
and  may  expect  to  gain,  from  electrical  and  galvanic  experiments. 
This  example  is  the  more  striking,  now  that  we  have  reason  to  believe 
that  electric  action  is  of  all  naturtd  phenomena  (except  heat)  the  most 
pervading  and  universal,  which,  therefore,  it  might  antecedently  have 
Deen  supposed  could  stand  least  in  need  of  artificial  means  of  produo 
tion  to  enable  it  to  be  studied  ;  while  the  fact  is  so  much  the  contrary, 
that  without  the  electric  machine,  the  voltaic  battery,  and  the  Leyden 
jar,  we  should  never  have  suspected  the  existence  of  electricity  as  one 
of  the  great  agents  in  nature ;  the  few  electric  phenomena  we  should 
have  known  of  would  have  continued  to  be  regarded  either  as  super- 
natural, or  as  a  sort  of  anomalies  and  eccentricities  in  the  order  of  the 
universe. 

When  we  have  succeeded  in  insulating  the  phenomenon  which  is  the 
subject  of  inquiry,  by  placing  it  among  known  cii^cumstances,  we  may 
produce  further  variations  of  circumstances  to  any  extent,  and  of  such 
kinds  as  we  think  best  calculated  to  bring  the  laws  of  the  phenomenon ' 
into  a  clear  light.  By  introducing  one  well  defined  circumstance  after 
another  into  the  experiment,  we  obtain  assurance  of  the  manner  in 
which  the  phenomenon  behaves  under  an  indefinite  variety  of  possible 
circumstances.  Thus,  chemists,  after  having  obtained  some  newly-dis- 
covered substance  in  a  pure  state,  (that  is,  having  made  sure  that  there 
is  nothing  present  whicn  can  inteifere  with  and  modify  its  agency,) 
introduce  various  other  substances,  one  by  one,  to  ascertain  whether  it 
will  combine  with  them,  or  decompose  them,  and  with  what  result; 
and  also  apply  heat,  or  electricity,  or  pressure,  to  discover  what  wiU 
happen  to  the  substance  under  each  of  these  circumstances. 

JBut  if,  on  the  other  hand,  it  is  out  of  our  power  to  produce  the  phe 
nomenon,  and  we  have  to  seek  for  instances  in  which  nature  produces 
it,  the  task  before  us  is  one  of  quite  another  kind.  Instead  of  being 
able  to  choose  what  the  concomitant  circumstances  shall  be,  we  now 
have  to  discover  what  they  are ;  which,  when  we  so  beyond  the  sim- 
plest and  most  accessible  cases,  it  is  next  to  impossible  to  do,  with  any 
precision  and  completeness.  Let  us  take,  as  an  exemplification  of  a  phe- 
nomenon which  we  have  no  means  of  fabricating  artificially,  a  human 
mind.  Nature  produces  many ;  but  the  consequence  of  our  not  being 
able  to  produce  it  by  art  is,  that  in  every  instance  in  which  we  see  a 
human  mind  developing  itself,  or  acting  upon  other  things,  we  see  it 
surrounded  and  obscured  by  an  indefimte  multitude  of  unasoertainable 
circumstances,  rendering  the  use  of  the  common  experimental  methods 
almost  delusive.  We  may  conceive  to  what  extent  this  is  true,  if  we 
consider,  among  other  things,  that  whenever  nature  produces  a  huAian 
mind,  she  produces,  in  close  connexion  with  it,  also  a  body :  that  is,  a 
vast  compHcation  of  physical  facts,  in  no  two  cases  perhaps  exactly 
similar,  and  most  of  which  (except  the  mere  structure,  which  we  can 
examine  in  a  sort  of  coarse  vra.y  mer  it  has  ceased  to  act)  are  radically 
out  of  the  reach  of  our  means  of  exploration.  If,  instead  of  a  human 
mind,  we  suppose  the  subject  of  investigation  to  be  a  human  society 
or  State  all  the  same  difficulties  recur  in  a  greatly  augmented  degree. 
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We  have  thus  already  come  within  sight  of  a  concltuion,  which  the 
progi'ess  of  the  inquiry  will,  I  think|  bring  before  us  with  the  clearest 
evidence :  namely,  that  in  the  sciences  wmch  deal  with  phenomena  in 
which  artificial  experiments  are  impossible  (as  in  the  case  of  astron- 
omy), or  in  which  they  have  a  very  limited  range  (as  in  physiology, 
mental  philosophy,  and  the  social  science),  induction  n*om  direct 
experience  is  practised  at  a  disadvantage  generally  equivalent  to 
impracticability :  from  which  it  follows  that  the  methods  of  those 
sciences,  in  oider  to  accomplish  anything  worthy  of  attainment,  must 
be  to  a  great  extent,  if  not  principally,  deductive.  This  is  already 
known  to  be  the  case  with  the  first  of  the  sciences  we  have  men- 
tioned, astronomy ;  that  it  is  not  generally  recognized  as  true  of  the 
others,  is  probably  one  of  the  reasons  why  they  are  still  in  their 
infancy.  But  any  further  notice  of  this  topic  would  at  present  be 
premature. 

§  4.  If  what  is  called  pure  Observation  is  at  so  great  a  disadvantage 
compared  with  artificial  experimentation,  in  one  department  of  the 
direct  exploration  of  phenomena,  there  is  another  branch  in  which  the 
advantage  is  all  on  the  side  of  the  former. 

Inductive  inquiry  having  for  its  object  to  ascertain  what  causes  are 
connected  with  what  effects,  we  may  begin  this  search  at  either  end  of 
the  road  which  leads  from  the  one  point  to  the  other :  we  may  either 
inquii'e  into  the  effects  of  a  given  cause,  or  into  the  causes  of  a  given 
effect.  The  fact  thaClight  blackens  chloride  of  silver  might  have  been 
discovered,  either  by  experiments  upon  light,  trying  what  effect  it 
would  produce  on  various  substances,  or  by  observing  that  portions  of 
the  chloride  had  repeatedly  become  black,  and  inquiring  into  the 
circumstances.  The  effect  of  the  urali  poison  might  have  become 
known  either  by  administering  it  to  animals,  or  by  examining  how  it 
happened  that  the  wounds  which  the  Indians  of  Guiana  inflict  with 
their  arrows  prove  so  uniformly  mortal.  Now  it  is  manifest  from  the 
mere  statement  of  the  examples,  without  any  theoretical  discussion, 
that  artificial  experimentation  is  applicable  only  to  the  former  of  these 
modes  of  investigation.  We  can  take  a  cause,  and  try  what  it  will 
produce :  but  we  cannot  take  an  effect,  and  try  what  it  will  be  pro- 
duced by.  We  can  only  watch  till  we  see  it  produced,  or  are  enabled 
to  produce  it  by  accident. 

This  would  be  of  little  importance,  if  it  always  depended  upon  our 
choice  from  which  of  the  two  ends  of  the  sequence  we  would  under- 
take our  inquiries.  But  we  have  seldom  any  option.  As  we  can  only 
travel  from  die  known  to  the  unknown,  we  are  obliged  to  commence 
at  whichever  end  we  are  best  acquainted  with.  If  the  agent  is  more 
familiar  to  us  than  its  effects,  we  watch  for,  or  contrive,  instances  of 
the  agent,  under  such  varieties  of  circumstances  as  are  open  to  us,  and 
observe  die  result.  If,  on  the  contrary,  the  conditions  on  which  a 
phenomenon  depends  are  obscure,  but  the  phenomenon  itself  familiar, 
we  must  commence  our  inquiry  from  the  effect.  If  we  are  struck  with 
the  fact  that  chloride  of  silver  has  been  blackened,  and  have  no 
suspicion  of  the  cause,  we  have  no  resource  but  to  compare  instances 
in  which  the  fact  has  chanced  to  occur,  undl  by  diat  comparison  we 
discover  that  in  all  those  instances  die  substance  had  been  exposed  to 
the  li^ht    If  we  knew  nothing  of  die  Indian  arrows  but  their  fatal 
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eiiecty  accident  alone  could  turn  our  attention  to  expeiiments  on  the 
orali :  in  the  regular  course  of  in^^tioition,  we  could  only  inquire,  or 
try  to  observe,  what  had  been  done  to  Xne  arrows  in  particular  instances. 

Wherever,  having  nothing  to  guide  us  to  the  cause,  we  are  obliged 
to  set  out  from  the  effect,  and  to  apply  the  rule  of  varying  the  circum- 
stances to  the  consequents,  not  the  antecedents,  we  are  necessarily 
destitute  of  tiie  resource  of  artificial  experimentatien.  We  cannot,  at 
our  choice,  obtain  consequents,  as  we  can  antecedents,  under  any  set 
of  circumstances  compatible  with  their  nature.  There  are  no  means  of 
producing  effects  but  throueh  their  causes,  and  by  the  supposition  the 
causes  of  the  effect  in  question  are  not  known  to  us.  We  have  there- 
fore no  expedient  but  to  Btudy  it  where  it  offers  itself  spontaneously. 
If  nature  happens  to  present  us  with  instances  sufficiently  varied  in 
their  circumstances,  and  if  we  are  able  to  discover  either  among  the 
proximate  antecedents,  or  among  some  other  order  of  antecedents, 
something  which  is  always  found  when  the  effect  is  finind,  however 
various  the  circumstances,  and  never  found  when  it  is  not ;  we  may 
discover,  by  mere  observation  without  experiment,  a  real  uniformity  in 
nature. 

But  although  this  is  certainly  the  most  favorable  case  for  sciences  ot 
pure  observation,  as  contrasted  with  those  in  which  artificial  experi- 
ments are  possible,  there  is  in  reality  no  case  which  more  strikmgly 
illustrates  the  inherent  imperfection  of  direct  induction  when  not 
founded  upon  experimentation.  Suppose  that,  by  a  comparison  oi^ 
cases  of  the  effect,  we  have  found  an  antecedent*  which  appears  to  be,  ' 
and  perhaps  is,  invariably  connected  with  it :  we  have  not  yet  proved 
that  antecedent  to  be  the  cause,  until  we  have  reversed  the  process, 
and  produced  the  effect  by  means  of  that  antecedent.  If  we  can  pro- 
duce the  antecedent  artificially,  and  if,  when  we  do  so,  the  effect  fol- 
lows, the  induction  is  complete ;  that  antecedent  isfthe  cause  of  that 
consequent.*  But  we  then  have  added  the  evidence  of  experiment  to 
that  of  simple  observation.  Untit  we  had  done  so,  we  had  only  proved  f 
invariahle  antecedence,  but  not  .unconditional  antecedence,  or  causa- 
tion. Until  it  had  been  shown  by  the  actual  production  of  the  antece- 
dent under  known  circumstances,  and  the  occurrence  thereupon  of  the 
consemient,  that  the  antecedent  was  really  the  condition  on  which  it 
depended ;  the  uniformity  of  succession  which  was  proved  to  exist 
between  them  might,  for  aught  we  knew,  be  (like  the  succession  of 
day  and  night)  no  case  of  causation  at  all ;  both  antecedent  and  con- 
sequent might  be  successive  stages  of  the  effect  of  an  ulterior  cause. 
Observation,  in  short,  without  experiment  (and  without  any  aid  from ! 
deduction)  can  ascertain  uniformities,  but  cannot  prove  causation. 

In  order  to  see  these  remarks  verified  by  the  actual  state  of  the 
sciences,  we  have  only  to  think  of  the  condition  of  natural  history.  In 
zoology,  for  example,  there  is  an  immense  number  of  uniformities 
ascertained,  some  of  coexistence,  others  of  succession,  to  many  oi 
which,  notwithstanding  considerable  variations  of  the  attendant  circum- 
stances, we  know  not  any  exception:  but  the  antecedents,  for  the 
most  part,  are  such  as  we  cannot  artificially  produce ;  or,  if  we  can,  it 

*  Unless,  indeed,  the  consequent  was  generated  not  by  the  antecedent,  bat  by  the  means 
we  employed  to  prodace  the  antecedent    As,  however,  these  means  are  under  our  power 
ihere  is  so  far  a  probability  that  ther  are  also  sufficiently  within  our  knowledge,  to  enable 
us  to  judge  whether  that  could  be  the  case  or  not 
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k  only  by  netting  in  motion  the  exact  process  by  which  nature  pro* 
duces  them;  and  this  being  to*us  a« mysterious  process,  of  which  the 
main  circumstances  are  not  only  unknown  but  unobservable,  the  i  ame 
of  experimentation  would  here  be  completely  misapplied.  Such  are 
the  facts :  and  what  is  the  result  ?  That  on  this  vast  subject,  which 
affords  so  much  and  such  varied  scope  for  observation,  we  have  not, 
projperly*8peakingf  ascertained  a  single  cause,  a  single  unconditional 
uniiormity.  We  know  not,  in  the  case  of  almost  any  of  the  phenom- 
ena that  we  find  conjoined,  which  is  the  condition  of  the  other;  which 
is  cause,  and  which  effect,  or  whether  either  of  them  is  so,  or  tbey  are 
not  rather  all  of  them  copjunct  effects  of  causes  yet  to  be  discovered, 
rx>mplex  results  of  laws  hitherto  unknown. 

Although  some  of- the  foregoing  observations  maybe,  in  technical 
strictness  of  arrangement,  premature  in  this  place,  it  seemed  that  a 
few  general  remarks  upon  the  difference  between  Sciences  of  mere 
Observation  and  Sciences  of  Experimentation,  and  the  extreme  disad- 
vantage under  which  directly  inductive  inquiry  is  necesscuily  carried 
on  in  the  former,  were  the  best  preparation  for  discussing  the  methods 
of  direct  induction ;  a  preparation  rendering  superfluous  much  that 
must  otherwise  have  been  introduced,  with  some  inconvenience,  into 
the  heart  of  that  discussion.  To  the  consideration  of  these  Methods 
we  now  proceed. 


CHAPTER  VIII. 

OF  THE  FOUR  METHODS  OF  EXPERIMENTAL  INaUI£7. 

§  1.  The  simplest  and  most  obvious  moclos  of  singling  out  from 
among  the  circumstances  which  precede  ur  follow  a  phenomenon, 
those  with  which  it  is  really  connected  by  an  invariable  law,  are  two 
in  number.  One  is,  by  comparing  together  different  instances  in  which 
the  phenomenon  occurs.  The  other  is  by  comparing  instances  in 
whicn  the  phenomenon  does  occur,  with  instances  in  other  respects 
similar  in  which  it  does  not.  These  two  methods  may  be  respectively 
denominated,  the  Method  of  Agreement,  and  the  Method  of  Difference. 

In  illustrating  these  methods  it  will  be  necessary  to  bear  in  mind 
the  two-fold  character  of  inquiries  into  the  laws  of  phenomena ;  which 
may  be  either  inquiries  into  the  cause  of  a  given  effect,  or  into  the 
effects  or  properties  of  a  given  cause.  We  shall  consider  the  methods 
in  their  application  to  either  order  of  investigation,  and  shall  draw  our 
examples  equally  from  both. 

We  shall  denote  antecedents  by  the  laige  letters  of  the  alphabet, 
and  the  consequents  corresponding  to  them  by  the  smaU.  Let  A, 
then,  be  an  agent  or  cause,  and  let  the  object  of  our  inquiry  be  to 
ascertain  what  are  the  effects  of  this  cause.     If  we  can  either  find,  or 

§  reduce,  the  asent  A  in  such  varieties  of  circumstances,  that  the 
ifferent  cases  nave  no  circumstance  in  common  except  A;  then, 
whatever  effect  we  find  to  be  produced  in  all  our  tiials  must,  it  would 
seem,  be  the  effect  of  A.  Suppose,  for  example,  that  A  is  tried  along 
with  B  and  C,  and  that  the  effect  is  ah c;  and  suppose  that  A  is  next 
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cried  with  D  and  E,  but  without  B  and  C,  and  that  the  effect  is  ade. 
Then  we  may  reason  thus :  b  and  c  are*  not  efiects  of  A,  for  they  were 
not  produced  by  it  in  the  second  experiment ;  nor  are  d  and  e,  for  they 
were  not  produced  in  the  first.  W  hatever  is  really  the  effect  of  A 
must  have  been  produced  in  both  instances;  now  this  condition  is 
fulfilled  by  no  circumstance  except  a.  The  phenomenon  a  cannot 
have  been  the  effect  of  B  or  C,  since  it  was  produced  where  they 
were  not ;  nor  of  D  or  £,  since  it  was  produced  where  they  were  not. 
Therefi)re  it  is  the  eff0ct  of  A. ' 

For  example,  let  the  antecedent  A  be  the  contact  of  an  alkaline 
substance  and  an  oil.  This  combination  being  tried  under  several 
varieties  of  circumstance  resembling  each  other  in  nothing  else,  the 
results  agree  in  the  production  of  a  greasy  and  detersive  or  saponaceous 
substance :  it  is  therefore  concluded  that  the  combination  of  an  oil 
and  an  alkali  causes  the  production  of  a  soap.  It  is  thus  we  inquire, 
by  the  Method  of  Agreement,  into  the  effect  of  a  given  cause. 

In  a  similar  manner  we  may  inquire  into  the  cause  of  a  given  effect. 
Let  a  be  the  effect.  Here,  as  shown  in  the  last  chapter,  we  have  only 
the  resource  of  observation  without  experiment :  we  cannot  take  a 
phenomenon  of  which  we  know  not  the  origin,  and  try  to  find  its  mode 
of  production  by  producing  it ;  if  we  succeeded  in  such  a  random  trial 
it  could  only  be  by  accident.  But  if  we  can  observe  a  in  two  different 
combinations,  abc  and  ade;  and  if  we  know,  or  can  discover,  that  the 
antecedent  circumstances  in  these  cases  respectively  were  ABC  and 
ADE;  we  may  conclude  by  a  reasoning  similar  to  that  in  the  pre- 
ceding example,  that  A  is  the  antecedent  connected  with  the  consequent 
a  by  a  law  of  causation.  B  and  C,  we  may  say^  cannot  be  causes  of  a, 
since  on  its  second  occurrence  they  were  not  present ;  nor  are  D  and  E, 
for  they  were  not  present  on  its  first  occurrence.  A,  alone  of  the 
five  circumstances,  was  found  among  the  antecedents  of  a  in  both 
instances. 

For  example,  let  the  effect  a  be  crystalization.  We  compare  in 
stances  in  which  bodies  are  known  to  assume  crystaline  structure,  but 
which  have  no  other  point  of  agreement;  and  we  find  them  to  nave 
one,  and  as  far  as  we  can  observe,  only  one,  antecedent  in  common  : 
the  deposition  of  a  solid  matter  from  a  liquid  state,  either  a  state  of 
fusion  or  of  solution.  We  conclude,  therefore,  that  the  solidification 
of  a  substance  firom  a  liquid  state  is  an  invariable  antecedent  of  its 
crystalization. 

In  this  example  we  may  go  further,  and  say,  it  is  not  only  the 
invariable  antecedent  but  the  cause.  For  in  this  case  we  are  able, 
after  detecting  the  antecedent  A,  to  produce  it  artificially,  and  by 
finding  that  a  follows  it,  verify  the  result  of  our  induction.  The 
importance  of  thus  reversing  the  proof  was  never  more  strikingly 
manifested  than  when,  by  keeping  a  phial  of  water  charged  with 
siliceous  particles  undisturbed  for  years,  a  chemist  (I  believe  Dr. 
WoUaston)  succeeded  in  obtaining  crystals  of  quartz;  and  in  the 
equally  interesting  experiment  in  which  Sir  James  Hall  produceo 
artificial  marble,  by  the  cooling  of  its  materials  fix>m  fusion  undei 
imnjense  pressure :  two  admirable  examples  of  the  light  which  may 
be  thrown  upon  the  most  secret  processes  of  nature  by  well-comnveci 
interro^tion  of  her. 
But  if  we  cannot  artificially  produce  the  phenomenon  A,  the  con- 
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clusion  that  it  ib  the  cause  of  a  remains  subject  to  very  considerable 
doubt  Though  an  invariable,  it  may  not  be  the  unconditional  ante- 
cedent of  a,  but  may  precede  it  as  Jay  precedes  night  or  night  day. 
This  uncertainty  arises  from  the  impossibility  of  assuring  ourselves  ^at 
A  is  the  ofdy  inunediate  antecedent  common  to  both  the  instances/^f 
,  we  could  be  certain  of  having  ascertained  all  the  invariable  antece- 
^  dents,  we  might  be  sure  that  the  unconditional  invariable  antecedent, 
or  cause,  must  be  found  somewhere  among  them/  Unfortunately  it  is 
hardly  ever  possible  to  ascertain  all  the  antec^ents,  unless  the  phe- 
nomenon is  one  which  we  can  produce  artificially.  Even  then  the 
difficulty  is  merely  lightened,  not  removed :  men  knew  how  to  raise 
vrater  in  pumps  long  before  they  adverted  to  what  was  really  the 
operating  circumstance  in  the  means  they  employed,  namely,  the 

Pressure  of  the  atmosphere  on  the  open  surface  of  the  water.  It  is, 
owever,  much  easier  to  analyze  completely  a  set  of  arrangements 
made  by  ourselves,  than  the  whole  complex  mass  of  the  agencies 
which  nature  happens  to  be  exerting  at  the  moment  when  she  produ- 
ces any  given  phenomenon.  We  may  overlook  some  of  the  material 
circumstances  in  an  experiment  with  an  electrical  machine ;  but  we 
shall,  at  the  worst,  be  better  acquainted  vnth  them  than  with  those  of 
a  thunder-storm. 
r-j  The  mode  of  discovering  and  proving  laws  of  nature,  which  w« 
1  have  now  examined,  proceeds  upon  the  following  axiom :  Whateye 
cirgumstance  can  be  excluded,  without. prejudice  to  the  phenomenon 
or  can  be  absent  notwithstanding  it  presence,  is  not  connected  with  it 
jinihe  way  of  causation.  The  casual  circumstances  being  thus  elimi* 
nated,  if  only  one  rennams,  that  one  is  th^  cause  which  we  are  in 
search  of:  if  more  than  one,  they  either  are,  or  contain  among  them, 
the  cause  :  and  so,  miUatu  mutandis,  of  the  effect.  As  this  method 
proceeds  by  comparing  different  instances  to  ascertain  in  what  they 
agree,  I  have  termed  it  the  Method  of  Agreement:  and  we  may 
adopt  as  its  regulating  principle  the  following  canon: — 

First  Canon. 

^  two  or  more  instances  of  the  phenomenon  under  investigation  have 
only  one  circumstance  in  common^  the  circumstance  in  which  alone  aU 
the  instances  agree,  is  the  cause  (or  effect)  ijf  the  given  phenomenon. 

Quitting  fof  the  present  the  Method  of  Agreement,  to  which  we 
shall  almost  immediately  return,  we  proceed  to  a  still  more  potent 
instrument  of  the  investigation  of  nature,  the  Method  of  Difference. 

§  2.  In  the  Method  of  Agreement,  we  endeavored  to  obtain  ins- 
stances  which  agreed  in  the  given  circumstance  but  differed  in  every 
other:  in  the  present  method  we  require,  on  the  contrary,  two  in- 
stances resembfing  one  another  in  every  other  respect,  but  differing  in 
the  presence  or  absence  of  the  phenomenon  we  wish  to  study.  If  our 
object  be  to  discover  the  effects  of  an  agent  A,  we  must  procure  A  in 
some  set  of  ascertained  circumstances,  as  ABC,  and  having  noted  the 
effects  produced,   compare  them  with  the  effect  of  the  remaining  . 

circumstances  BC,  when  A  is  absent.    If  the  effect  of  ABC  is  abc,  "-J 

and  the  effect  of  BC,  be,  it  is  evident  that  the  effect  of  A  is  a*     So  \ 
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again,  if  we  begin  at  tbe  other  end,  and  desire  to  investigate  the  cause 
of  €01  effect  a,  we  must  select  an  instance,  as  a  ^c,  in  which  the  effect 
occurs,  and  in  which  the  antecedents  were  ABC,  and  we  must  look 
out  for  another  instance  in  which  the  remaining  circumstances,  he, 
occur  without  a.  If  the  antecedents,  in  that  instance,  are  B  C,  we 
know  that  the  cause  of  a  must  be  A :  either  A  alone,  or  A  in  conjunc- 
tion with  some  of  the  other  circumstances  present 

It  is  scarcely  necessary  to  give  examples  of  a  logical  process  tu 
which  we  owe  almost  all  the  'inductive  conclusions  we  draw  in  daily 
life.  When  a  man  is  shot  through  the  heart,  it  is  bv  this  method  we 
know  that  it  was  the  gun-shot  which  killed  him :  for  he  was  in  the 
fullness  of  life  immediately  before,  all  circumstances  being  the  same, 
except  the  wound.  • 

The  axioms  which  are  taken  for  granted  in  this  method  are  evidently 
the  following :  Whatever  antecedent  cannot  be  excluded  without  pror 
ventingthe  ph|nomenon«  is  the  cause,  or  a  condition,  of  that  phenom 
enon;  \Vliatever  consequent  can  be  excluded,  vrith  no  other  differ- 
ence in  the  antecedents  than  the  absence  of  a  particular  one,  is  the 
effect  of  that  one.  Instead  of  comparing  different  instances  of  a  phe- 
nomenon, to  discover  in  what  they  agree,  this  method  compares  an 
instance  of  its  occurrence  with  an  instance  of  its  non-occurrence,  to 
discover  in  what  they  differ.  The  canon  which  is  the  regrulating  prin- 
ciple of  the  Method  of  Difference  may  be  expressed  bb  £>Uowb  :*- 

Second  Canon. 

ZT  an  instance  in  tohich  the  phenomenon  under  investigation  occurs, 
and  an  instance  in  which  it  does  not  occur ,  have  every  circumstance  save 
one  in  common,  that  one  occurring  only  in  the  former  ;  the  circumstance 
4n  which  alone  the  two  instances  difer,  is  the  ^ect,  or  cause,  or  a  neces* 
«ary  part  of  the  cause,  of  the  phenomenon. 

§  3.  The  twp  methods  which  we  have  now  stated  have  many  features 
•f  resemblance,  but  there  are  also  many  distinctions  between  them. 
/Both  are  methods  of  diminatwn.  This  term  (which  is  employed  in 
die  theory  of  equations  to  denote  the  process  by  which  one  after 
another  of  the  elements  of  a  question  is  excluded,  and  the  solution 
made  to  depend  upon  the  relation  between  the  remaining  elements 
only,)  is  weU  suited  to  express  the  operation,  analagous  to  this,  which 
has  been  understood  since  the  time  of  Bacon  to  be  the  foundation  of 
experimental  inquiry :  namely,,  the  successive  exclusion  of  the  various 
circumstances  which  are  found  to  accompany  a  phenomenon  in  a^ven 
instcmce,  in  order  to  ascertain  what  are  those  among  them  which  can 
be  absent  consistently  with  the  existence  of  the  phenomenon.  The 
Method  of  Agreement  stands  on  the  sround  that  whatever  can  be 
eliminated,  is  not  connected  with  the  phenomenon  by  any  law.  The 
Method  of  Difference  has  for  its  foundation,  that  whatever  can  not  be 
eHminated,  i#  connected  with  the  phenomenon  by  a  law. 

Of  these  methods,  that  of  Difference  is  more  particularly  a  method 
of  artificial  experiment;  while  that  of  Agreement  is  more  especially 
Che  resource  we  employ  where  experimentation  is  impossible.  A  few 
reflections  will  prove  the  fact,  and  point  out  the  reason  of  it. 

It  is  inherent  in  the  peculiar  character  of  the  Method  of  Difference 
Ff 


/- 


/ 


^26  INDUCTION. 

that  the  nature  of  the  combinations  which  it  requires  is  much  idoi« 
strictly  defined  than  in  the  Method  of  Agreement.  The  two  instances 
which  are  to  be  compared  with  one  another  must  be  exactly  similar* 
in  all  circumstances  except  the  one  which  we  are  attempting  to  inves- 
tigate :  they  must  be  in  the  relation  of  ABC  and  BC,  or  of  abo  and 
be.  It  is  true  that  this  similarity  of  circumstances  needs  not  extend 
to  such  as  are  already  known  to  be  immaterial  to  the  reeolt.  And  in 
^e^^S^eofmost  phenomena  we  learn  at  oncejjrQm  the  most  OT^iiyary 
'^xpenenceTThafr-moBT'oF  thejcflexistent phenomena  nfjEoTiniTODiio 
may  be^etlher  piefient  or  absent  without  affectmgjtEe  given  phejuupe- 
hbn;  of^^if^pTeSiBnt,  are  preseiir  indilterently' wnen  the^'henbmencM) 
'does  not  happen,  and  when  it  does.  StOl,  even  limiting  the  identitif 
which  is  required  between  tl^  two  instances,  ABC  and  BC,  to  such 
circumstances  as  are  not  already  known  to  be  indifferent ;  it  is  very 
seldom  that  nature  affords  two  instances,  of  which  we  can  be  assured 
that  they  stand  in  this  precise  relation  to  one  anothe^.  In  the  spon- 
taneous  operations  of  nature  there  is  generally  such  complication  and 
such  obscurity,  they  are  mostly  either  on  so  overwhelmingly  lai^e  or 
on  so  inaccessibly  minute  a  scale,  we  are  so  ignorant  of  a  great  part 
of  the  facts  which  really  take  place,  and  even  those  of  which  we  are 
not  ignorant  are  so  multitudinous,  and  therefine  so  seldom  exactly 
alike  in  any  two  cases,  that  a  spontaneous  experiment,  of  the  kina 
required  by  the  Method  of  Difference,  is  commonly  not  to  be  found. 
When,  on  the  contrary,  we  obtain  a  phenomenon  by  an  artificial 
experiment,  a  pair  of  instances  such  as  the  method  requires  is  obtained 
almost  as  a  matter  of  course,  provided  the  process  does  not  last  a  long 
time.  A  certain  state  of  surroimding  circumstances  existed  before  we 
commenced  the  experiment :  this  is  B  C.  We  then  introduce  A ;  say, 
for  instance,  by  merely  bringing  an  object  from  another  part  of  the 
room,  before  Uiere  has  been  time  for  any  change  in  the  other  ele- 
ments. It  is,  in  short  (as  M.  Comte  observes),  the  very  nature  of  an 
experiment,  to  introduce  into  the  preexisting  state  of  circumstances  a 
change  perfectly  definite.  We  choose  a  previous  statp  of  things  with 
which  we  are  well  acquainted,  so  that  no  unforeseen  alteration  in  thai 
state  is  likely  to  pass  unobserved;  and  into  this  we  introduce,  as 
rapidly  as  possible,  the  phenomenon  which  we  wish  to  study ;  so  that 
we  in  general  are  entitled  to  feel  complete  assurance,  that  the  pre- 
existing state,  and  the  state  which  we  have  produced,  differ  in  nothing 
except  in  the  presence  or  absence  of  that  phenomenon.  If  a  bird  is 
taken  from  a  cage,  and  instantly  plunged  into  carbonic  acid  gas,  the 
experimentalist  may  be  frilly  assured  (at  all  events  after  one  or  two 
repetitions)  that  no  circumstance  capable  of  causing  su£Ebcation  had 
supervened  in  the  interim,  except  the  change  from  immersion  in  the 
atmosphere  to  immersion  in  canionic  acid  gas.  There  is  one  doubt, 
indeed,  which  may  remain  in  some  cases  of  this  dracription;  the 
effect  may  have  been  produced  not  by  the  change,  but  by  the  means 
we  employed  to  produce  the  change.  The  possibility,  however,  of  this 
last  supposition  generally  admits  of  being  conclusively  tested  by  odier 
experiments.  It  thus  appears  that  in  the  study  of  die  various  kinds 
of  phenomena  which  we  can,  by  our  voluntary  agency,  modify  or 
control,  we  can  in  general  satisfy  the  requisitions  of  the  Method  of 
Difference ;  but  that  by  the  spontaneous  opei'ations  of  nfttpr^  thone 
requisitions  are  seldom  fulfilled. 
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The  reverse  of  this  is  the  case  with  the  Method  of  Agreement 
We  do  not  here  require  instances  of  so  special  and  determinate  a  kind. 
Any  instances  whatever,  in  which  ^nature  presents  us  with  a  phenom* 
enon,  may  be-  examined  for  the  purposes  of  this  method ;  and  if  all 
such  instances  agree  in  any  thing,  a  conclusion  of  considerable  value  is 
already  attained.  We  can  seldom,  indeed,  be  sure  that  this  one.  point 
qfagreement  is  the  only  one ;  but  our  ignorance  does  not,  as  in  the 
Method  of  Difference,  vitiate  the  conclusion;  the  certaintv  of  the 
result,  as  far  as  it  goes,  is  not  affected.  We  have  ascertamed  one 
invariable  antecedent  or  consequent,  however  many  other  invariable 
antecedents  or  consequents  .may  still  remain  unascertained.  If  ABC, 
APE,  AFG,  are  all  equally  followed  by  a,  then  a  is  an  invariable 
consequent  of  A. '  I£  abc,  ade,  afg,  all  number  A  among  their  ante- 
cedents, then.  A  is  connected  as  an  antecedent,  by  some  invariable 
law,  with  a.  But  to  determine  whether  this  invariable  antecedent  is 
a  cause,  or  thk  invariable  consequent  an  effect,  we  must  be  able,  in 
addition^  to  produce  the  one  by  means  of  the  other ;  or,  at  least,  to  obtain 
that  which  alone  constitutes  our  assurance  of  having  produced  any- 
thing, namely,  an  instance  in  which  the  eifect,  a,  has  come  into  exist- 
ence, with  no  other  change  in  the  preexisting  circumstances  than  the 
addition  of  A.  And  this,  if*,  we  can  do  it,  is  an  application  of  the 
Method  of  Difference,  not;,  of  the  Method  of  Agreement. 

It  thus  appears  to  be  by  the  Method  of  Difference  alone  that  we  can 
ever,  in  the  way  of  direct  experience;  arrive  with  certainty  at  causes. 
The  Method  of  Agreement  leads  only  to  laws  of  phenomena,  as  Mr. 
Whewell  calls  them,  but  which  (since  laws  of  causation  are  also  laws 
of  phenomena)  I  prefer  to  designate  as  uniformities  in  which  the  ques- 
tion of  causation  must  for  the  present  remain  undecided.  The  Method 
7£  Agreement  is  chiefly  to  be  resorted  to,  as  a  means  of  suggesting 
applications  of  the  Method  of  Difference  (as  in  the  last- example  the  com- 
parison of  ABC,  ADE,  A  FG-,  suggested  that  A  was  the  antecedent 
on.  which  to  try  the  experiment  whether  it  could  produce  a) ;  or,  as  an 
inferior  resource,  in  case  the  Method  of  DifGsrence  is  impracticable ; 
which,  as  we  before  showed  generally  arises  from  the  impossibility  of 
artificially  producing  the  phenomena.  And  hence  it  is  that  the  Method 
of  Agreement,  although  applicable  in  principle  to  either  case,  is  more 
emphatically  the  method  of  investigation  on  those  subjects  where  arti- 
ficial experimentation  is  impossible ;  because  on  those  it  is,  generally, 
our  only  resource  of  a  directly  inductive  nature ;  while,  in  the  phenome- 
na which  we  can  produce  at  pleasure,  the  Mediod  of  Difference  gene- 
rally affords  a  more  efficacious  process,  which  vnll  ascertain  causes  as 
well  as  mere  laws. 

§  4.  Our  next  remark  shall  be,  that  there  are  many  cases  in  which, 
although  our  power  of  producing  the  phenomenon  is  complete,  the 
Method  of  Difference  either  cannot  be  made  available  at  all,  or  not 
without  a  previous  employment  of  the  Method  of  Agreement.  This 
occurs  when  the  agency  by  which  we  can  produce  the  phenomenon  is 
not  that  of  one  single  antecedent,  but  a  combination  of  antecedents, 
which  we  have  no  power  of  separatinc  from  each  other  and  exhibiting 
apart.  For  instance,  suppose  the  subject  of  inquiry  to  be  the  cause  of 
the  double  refiraction  of  light.  We  can  produce  this  phenomenon  at 
pleasure,  by  employing  any  one  of  the  many  substancpa  which  ara 
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known  to  refract  light  m  that  peculiar  manner.  But  if»  taking  one  of 
those  substances,  as  Iceland  spar  for  example,  we  wish  to  determine 
on  which  of  the  properties  of  Iceland  spar  this  remarkable  phenomena 
depends,  we  can  make  no  use,  for  that  purpose,  of  the  Memod  of  Dif- 
ference ;  for  we  cannot*  find  another  substance  precisely  resembling 
Iceland  spar  except  in  some  one  property.  The  only  mode,  therefore, 
of  prosecuting  this  inquiry  is  that  afforded  by  the  Method  of  Agree- 
ment ;  by  which,  in  fact,  through  a  comparison  of  all  the  known  sub- 
stances which  had  the  property  of  doubly  refracting  light,  it  was  ascer- 
tained that  they  agreed  in  the  single  circumstance  of  being  crystaHne 
substances  ;  and  sdthough  the  converse  does  not  hold,  although  all  crys- 
taline  substances  have  not  the  property  of  double  refraction,  it  was 
concluded,  with  reason,  that  there  is  a  real  connexion  between  these 
two  properties ;  that  either  crystaline  structure,  or  the  cause  which 
gives  rise  to  that  structure,  is  one  of  the  conditions  of  double  refraction. 

Out  of  this  employment  of  the  Method  of  Agreement  arises  a  pecu- 
liar modification  of  that  method,  which  is  sometimes  of  great  avail  in 
the  investigation  of  nature.  In  cases  similar  to  the  above,  in  which  it 
is  not  possible  to  obtain  the  precise  pair  of  instances  which  our  second 
canon  requires— -instances  agreeing  in  every  antecedent  except  A,  or  in 
every  consemient  except  a  ;  we  may 'yet  be  able,  by  a  double  employ- 
ment of  the  Method  of  Agreement,  to  discover  in  what  the  instances 
which  contain  A  or  a,  diner  frx)m  those  which  do  not. 
;  If  we  compare  various  instahces  in  which  a  occurs,  and  find  that 
they  all  have  in  common  the  circumstance  A,  and  (as  far  as  can  be 
observed)  no  other  circumstance,  the  Method  of  Agreement,  so  far  bears 
testimony  to  a  connexion  between  A  and  a.  In  order  to  convert  this 
proof  of  connexion  into  proof  of  causation  by  the  direct  Method  oi 
Difference^  we  ought  to  be  able  in  some  one  of  these  instances,  as  for 
example  ABC,  to  leave  out  A,  and  observe  whether  by  doing  so,  a  is 
prevented.  Now  supposing  (what  is  ofi:en  the  case)  that  we  are  not 
able  to  try  this  decisive  experiment;  yet,  provided  we  can  by  any 
means  discover  what  would  be  its  result  if  we  cavld  try  it,  the  advan- 
tage will  be  the  same.  Suppose,  then,  that  as  we  previously  examined 
a  variety  of  instances  in  which  a  occurred,  and  found  them  to  agree  in 
containing  A,  so  we  now  observe  a  variety  of  instances  in  which  a  does 
not  occur,  and  find  them  agree  in  not  containing  A ;  which  establishes, 
by  the  Method  of  Agreement,  the  same  connexion  between  the  absence 
of  A  and  the  absence  of  a,  which  was  before  established  between  their 
presence.  As,  then,  it  had  been  shown  that  whenever  A  is  present  a 
18  present,  so  it  being  now  shown  that  when  A  is  taken  away  a  is  re- 
moved along  with  it,  we  have  by  the  one  proposition  ABC,  ahc,hj 
the  other  B  C,  he,  the  positive  and  negative  instances  which  the  Method 
of  Difierence  requires.  Thus,  if  it  be  true  that  all  animals  which  have 
a  well-developed  respiratory  system,  and  therefore  aerate  the  blood 
perfectly,  agree  in  bemg  warm-blooded,  while  those  whose  respiratory 
system  is  imperfect  do  not  maintain  a  temperature  much  exceeding 
that  of  the  surrounding  medium,  we  may  argue  from  this  two-fold  expe- 
rience, that  the  change  which  takes  place  in  the  blood  by  respiration 
is  the  cause  of  animal  heat. 

This  method  may  be  called  the  Indirect  Method  of  Difference,  or 
the  Joint  Method  of  Agreement  and  Difference ;  and  consists  in  a  double 
•mployment  of  the  Method  of  Agreement,  each  proof  being  i*ide';»en* 
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ilent  of  the  other,  and  corroborating  it.     But  it  is  not  equivalent  to  a 

S roof  by  the  direct  Method  of  Difference.  For  the  requisitions  of  the 
[ethod  of  Diierence  are  not  satisfied,  unless  we  can  be  quite  sure  ^ 
either  that  the  instances  affirmative  of  a  agree  in  no  antecedent  virhat- 
ever  but  A,  or  that  the  instances  negative  of  a  agree  in  nothing  but  the 
negation  of  A.  Now  if  it  were  possible,  which  it  never  is,  to  have  this 
assurance,  we  should  not  need  the  joint  method ;  for  either  of  the  two 
sets  of  instances  separately  would  then  be  sufficient  to  prove  causation. 
This  indirect  method,  therefore,  can  only  be  viewed  as  a  great  exten- 
sion and  improvement  of  the  Method  of  Aereement,  but  not  as  partici- 
pating in  the  more  cogent  nature  of  the  Method  of  Difference.  The 
following  may  be  stated  as  its  canon  :*- 

Third  Canon. 

If  two  or  more  instances  in  which  the  phenomenon  occurs  have  only 
one  circumstance  in  common,  tohUe  two  or  more  instances  in  which  it  does 
not  occur  have  nothing  in  common  save  the  absence  of  that  circumstance  ; 
the  circumstance  in  which  alone  the  ttoo  sets  of  instances  differ,  is  the 
effect^  or  cause,  or  a  necessary  part  of  the  cause,  of  the  phenomenon. 

We  shall  presently  show  that  the  Joint  Method  of  Agreement  and 
Difference  constitutes,  in  another  respect  not  yet  adverted  to,  an  im- 
provement upon  the  common  Method  of  Agreement,  namely,  in  being 
unaffected  by  a  characteristic  imperfection  of*  that  method,  the  nature 
of  which  still  remains  to  be  pointed  out.  But  as  we  cannot  enter  into 
this  exposition  without  introducing  a  new  element  of  complexity  into 
this  long  and  intricate  discussion,  I  shall  postpone  it  to  the  next  chapter, 
and  shall  at  once  proceed  to  the  statement  of  two  other  methods, 
which  will  complete  the  enumeration  of  the  means  which  mankind 
possess  for  exploring  the  laws  of  nature  by  specific  observation  and 
experience. 

\  5.  The  first  of  these  has  been  aptly  denominated  the  Method  of 
Residues.  Its  principle  is  very  simple.  Subducting  fi-om  any  given 
pEeiiomenon  all  the  portions  which  by  virtue  of  preceding  inductions, 
can  be  assigned  to  known  causes,  the  remainder  will  be  the  effect  of 
the  anteosdents  which  had  been  overlooked,  or  of  which  the  effect  was 
as  yet  an  unknown  quantity. 

Suppose,  as  before,  that  we  have  the  antecedents  ABC,  followed 
by  the  consequents  a  be,  and  that  by  previous  inductions,  (founded,  we 
wiU  suppose,  upon  the  Method  of  Difference,)  we  have  ascertained  the 
causes  of  some  of  these  effects,  or  the  effects  of  some  of  these  causes 
and  are  by  this  means  apprised  that  the  effect  of  A  is  a,  and  that  the 
effect  of  B  is  d.  Subtracting  the  sum  of  these  effects  fix»m  tlie  total 
phenomenon,  there  remains  c,  which  now,  without  any  finesh  experi- 
ment, we  may  know  to  be  the  effect  of  C.  This  Method  of  Residues 
is  in  truth  a  peculiar  modification  of  the  Method  of  Di£ference.  If  the 
instance  ABC,  a  be,  could  have  been  compared  with  a  single  instance 
AB,  ah,  we  should  have  proved  C  to  be  the  cause  of  c,  by  the  com- 
mon process  of  the  Method  of  Difference.  In  the  present  case,  how- 
ever,* instead  of  a  single  instance  A  B,  we  have  had  to  study  separately 
the  causes  A  and  B,  and  to  infer  from  the  effects  which  they  produce 
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separately,  what  effect  they  muist  produce  in  the  case  ABC  wheic 
they  act  together.  Of  the  two  instances,  therefore,  which  the  Method 
of  I)ifference  requires — the  one  positive,  the  other  nogative — |he  nega- 
tive one,  or  that  in  which  the  eiven  phenomenon  is  ahsent^  is  not  the 
direct  result  of  observation  and  experiment,  but  has  been  arrived  at 
by  deduction.  As  one  of  the  forms  of  the  Method  of  Difference,  the 
Method  of  Residues  partakes  of  ^s  rigorous  certainty,  provided  the 
y"  previous  inductions,  those  which  gave  the  effects  of  A  and  B,  were  ob- 
tained by  the  same  infallible  method,  and  provided  we  are  certain  that 
C  is  the  <ndy  antecedent  to  which  the  residual  phenomenon  e  can  be 
referred ;  the  only  agent  df  which  we  had  tot  already  calculated  and 
subducted  the  effect.  But  as  we  can  never  be  quite  certain  of  this, 
the  evidence  derived  from  the  Method  of  Residues  is  not  complete, 
unless  we  can  obtain  C  artificially  and  try  it  separately,  or  unless  its 
agency,  when  once  suggested,  can  be  accouhted  for,  and  proved  de- 
ductively, fix>m  known  laws. 

Even  with  these  reservations,  the  Method  of  Residues  is  one  of  the 
most  important  among  om:  instruments  of  discovery.  Of  all  the  mediods 
of  investigating  laws  of  nature,  this  is  the  most  fertile  in  unexpected 
results  ;  omn  informing  us  of  sequences  in  which  neither  the  cause  nor 
the  efl^t  were  sufficiently  consjScuous  to  attract  of  themselves  the 
attention  of  observers.  The  agent  C  may  be  an  obscure  circumstance, 
not  likely  to  have  been  perceived  unless  sought  for,  nor  likely  to  have 
been  sought  for  until  attention  had  been  siwakened  by  tiie  insufficiency 
of  the  obvious  causes  to  account  for  the  whole  of  the  effect.  And  r 
may  be  so  disguised  by  its  intermixture  with  a  and  h,  that  it  would 
scarcely  have  presented  itself  spontaneously  as  a  subject  of  separate 
study.  Of  these  uses  of  the  method,  we  shall  presently  cite  some 
remarkable  examples.  The  canon  of  the  Method  of  Residues  ia  as 
follows : — 

FovsTH  Canon, 

Subduct  Jr9m  tmy  phemnnen&n  9%eh  part  om  is  known  hy  previous 
inductions  to  he  the  effect  of  certain  antecedents^  and  ike  residue  of  the 
phenomenon  is  the  eject  of  the  remaining  antecedents, 

§  6.  There  remains  a  class  of  laws  which  it  is  impracticable  to 
ascertain  by  any  of  the  three  methods  which  I  have  attempted  to 
characterize ;  namely,  the  laws  of  those  Permanent  Causes,  or  inde- 
structible natural  agents,  which  it  is  impossible  either  to  exclude  or  to 
isolate  :  which  we  can  neither  hinder  mm  being  present,  nor  contrive 
that  they  should  be  present  alone.  It  would  appear  at  first  sight  thai 
we  could  by  no  means  separate  the  effects  of  tnese  agents  vom  the 
effects  of  those  other  phenomena  with  which  th^  cannot  be  prevented 
from  coexisting.  In  respect,  indeed,  to  most  of  the  permanent  causes, 
no  such  difficulty  exists ;  since,  thou^  we  cannot  eliminate  them  as 
coexisting  facts,  we  can  eliminate  them  as  influencing  agents,  by 
simply  trying  our  experiment  in  a  local  situation  beyond  the  limits  of 
their  influence.  The  pendulunK,  for  example,  has  its  oscillations 
disturi>ed  by  the  vicinity  of  a  moimtain ;  we  remove  the  p«idulum  to 
a  sufficient  distance  from  the  mountain,  and  the  disturbance  ceases: 
from  these  data  we  can  determine  by  the  Method  of  Difference,  the 
imoimt  of  effect  r^ly  due  to  the  mountain ;  and  beyond  a  certain 
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distance  everydimg  goes  on  precisely  as  it  would  do  if  the  mountain 
exercised  no  influence  whatever,  which,  accordingly,  we,  with  sufficient 
reason,  conclude  to  be  the  fact. 

The  difficulty,  therefore,  in  applying  the  methods  already  treated  of 
to  determine  the  effects  of  Permanent  Causes,  is  confined  to  the  casea 
in  which  it  is  impossible  for  us  to  get  out  of  the  local  limits  of  their 
influence.  The  pendulum  can  be  removed  from  the  influence  of  the 
mountain,  but  it  cannot  be  removed  from  the  influence  of  the  earth : 
we  cannot  take  away  the  earth  from  the  pendulum,  nor  the  pendulum 
from  the  earth,  to  ascertain  whether  it  would  continue  to  vibrate  if  the 
action  which  the  earth  exerts  upon  it  were  withdrawn.  On  what 
evidence,  then,  do  we  ascribe: its  vibrations  to  the  earth's  influence? 
Not  on  any  sanctioned  by  the  Method  a£  Difference ;  for  one  of 
the  two  instances,  the  negative  instance,  is  wanting.  Nor  by  the 
Method  of  Agreement  ;•  for  although  all  pendulums  agree  in  this,  that 
during  ihear  oscillations  the  earth  is  always  present,  why  may  we  not 
as  we^  ascribe  the  phenomenon  to  the  suui  which  is  equally  a  co- 
existent fact  in  all  the  experiments  ?  It  is  evident  that  to  establish 
even  so  simple  a  fact  of  causation  as  this,  there  was  required  some 
method  over  and  abojfre  those  which  we  have  yet  examined. 

As  another  example,  let  us  take  the  phenomenon  Heat,  independ- 
ently of  all  hypothesis  as  to  the  real  nature  of  the  agency  so  called, 
this  &ct  is  certain,  that  we  are  unable  to  exhaust  any  body  of  the  whole 
of  its  heat.  It  is  equally  certain  that  no  one  ever  perceived  heat  not 
emanating  from  a  body.  Being  unable,  then,  to  separate  Body  and  Heat, 
we  cannot  effect  such  a  variation  of  circumstances  as  the  foregoing  three 
methods  require;  we  cannot  ascertain,  by  those  methods,  what  por- 
tions of  the  phenomena  exhibited  by  any-bodv  are  due  to  the  heat  con- 
tained in  it«  If  we  could  observe  a  body  with  its  heat,  and  the  same 
body  entirely  divested  of  heat,  the  Method  of  Difference  would  show 
the  effect  due  to  the  heat,  apart  from  that  due  to  the  body.  If  we 
could  observe  heat  under  circumstances  agreeing  in  nothing  but  heat, 
and  therefore  nofe  characterized  also  by  ^  presence  of  a  body,  we 
could  ascertain  the  effeete  of  heat,  from  an  instance  of  heat  with  a  body 
and  an  instance  of  heat  without  a  body,  by  the  Method  of  Agreement ; 
ar,  if  we  pleased,  we  could  determine  by  the  Method  of  Difference 
what  eflect  was- due  to  the  body,  when  the  remainder  which  was  due  to 
the  heat  would  be  given  by  the  Method  of  Residues.  But  we  can  do 
none  of  these  things ;  and  without  them  the  application  of  any  of  the 
three  methods  to*  the  solution  of  this  problem  would  be  illusory.  It 
would  be  idle,  for  isistaBce,  to  attempt  to  ascertain  the  effect  of  heat  by 
subtracting  <from  the  phenomena  exhibited  by  a  body,  all  that  is  due  to 
its  other  properties ;  for  as  we  have  never  been  able  to  observe  any 
bodies  w^hout  a  portion  of  heat  in  them,  the  effects  due.  to  that  heat 
may  fonn  a  part  of  the  very  results,  which  we  affect  to  subtract  in  order 
that  the  eflect  of  heat  may  be  shown  by  the  residue. 

If,  therefore,  there  were  no  other  methods  of  experimental  investi- 
gation than  tiiese  three,  we  should  be  for  ever  unable  to  determine 
fane  effects  due  to  heat  as  a  cause.  But  we  have  still  a  resource. 
Though  we  cannot  exclude  an  antecedent  altogether,  we  may  be  able 
to  prodiAe,  or  nature  may  produce  for  us,  some  modification  in  it.  By 
a  modification  is  >here  meant,  a  change  in  it,liot  amounting  to  its  total 
removal    If  some  modification  in  the  antecedent  A  is  always  followed 
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by  a  change  in  the  consequent  a,  the  other  conBOquents  6  and  c  re 
maining  the  same ;  or,  vice  vers  A,  if  eveiy  change  in  a  is  found  to  have 
been  preceded  by  some  modification  in  A,  none  being  observable  in 
any  oi  the  other  antecedents ;  we  may  safely  conclude  that  a  is,  wholly 
or  in  part,  an  effect  traceable  to  A,  or  at  least  in  some  way  connected 
with  it  through  causation.  For  example,  in  the  case  of  heat,  though 
we  cannot  expel  it  altogether  from  any  body,  we  can  modify  it  in  quan- 
tity, we  can  increase  or  diminish  it ;  and  doing  so,  we  find  by  the  va- 
rious methods  of  experimentation  or  observation  already  treated  of, 
that  such  increase  or  diminution  of  heat  is  followed  by  expansion  or 
contraction  of  the  body.  In  this  manner  we  arrive  at  the  conclusion, 
otherwise  unattainable  by  us,  that  one  of  the  effects  of  heat  is  to  enlarge 
'Jie  dimensions  of  bodies ;  or  what  is  the  same  thing  in  other  words,  to 
^iden  the  distances  between  their  particles. 

A  change  in  a  thing,  not  amounting  to  its  total  removal,  that  is,  a 
change  which  leaves  it  still  the  same  thing  it  was,  must  be  a  change 
either  in  its  quantity,  or  in  some  of  its  relations  to  other  things,  of 
which  relations  the  principal  is  its  position  in  space.  In  the  previous 
example,  the  modification  which  was  produced  in  the  antecedent  was 
an  alteration  in  its  quantity.  Let  us  now  suppose  the  question  to 
be,  what  influence  the  moon  exerts  on  the  suiface  of  the  earth.  We 
cannot  try  an  experiment  in  the  absence  of  the  moon,  so  as  to  observe 
what  terrestrial  phenomena  her  annihilation  would  put  an  end  to ; 
but  when  we  fina  that  all  the  variations  in  the  pontum  of  the  moon  are 
followed  by  corresponding  variations  in  the  time  and  place  of  high 
water,  the  place  bemg  always  either  on  the  side  of  tihe  earth  which  b 
nearest  to,  or  on  that  which  is  most  remote  from,  the  moon,  we  have 
ample  evidence  that  the  moon  is,  wholly  or  partially,  the  cause  whicb 
determines  the  tides.  It  very  commonly  happens,  as  it  does  in  this 
instance,  that  tlie  variations  of  an  effect  are  correspondent,  or  anal- 
ogous, to  those  of  its  cause ;  as  the  moon  moves  further  towards  the 
east,  the  high  vrater  point  does  the  same :  but  this  is  not  an  indis  • 
pensable  condition ;  as  may  be  seen  in  the  same  example,  for  along 
with  that  high  water  point,  there  is  at  the  same- instant  another  high 
water  point  diametrically  opposite  to  it,  and  which,  therefore,  of 
necessity,  moves  towards  the  west  as  the  moon  followed  by  the 
nearer  of  the  tide  waves  advances  towards  the  east :  and  yet  both 
these  motions  are  equally  effects  of  the  moon's  motion. 

That  the  oscillations  of  the  pendulum  are  caused  by  the  earth,  is 
proved  by  similar  evidence.  Those  oscillations  take  place  between 
equidistant  points  on  the  two  sides  of  a  Hne,  which,  bemg  perpendic- 
ular to  the  earth,  varies  with  every  variation  in  the  earth's  position, 
either  in  space  or  relatively  to  the  object.  Speaking  accurately,  we 
only  know  by  the  method  now  characterised,  that  all  terrestrial 
bodies  tend  to  the  earth,  and  not  to  some  unknown  fixed  point 
lying  in  the  same  direction.  In  every  twenty-four  hours,  by  the 
earth's  rotation,  tke  line  drawn  fix>m  the  body  at  ri^ht  angles  to  the 
earth  coincides  successively  with  all  the  radii  of  a  circle,  and  in  the 
course  of  six  months  the  place  of  that  circle  varies  by  nearly  two 
hundred  millions  of  miles;  yet  in  all  these  changes  of  the  earth's  posi- 
tion, the  line  in  whicb  bodies  tend  to  fiUl  continues  to  be  drccted  to- 
wards it :  which  proves  that  terrestrial  gravity  is  directed  to  the  earth 
and  not,  as  was  once  fancied  by  aome,  to  a  fixed  point  of  space. 
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The  method  by  which  these  results  were  obtained,  may  be  termed 
the  Method  of  Concomitant  Y  ariations :  it  is  regulated  by  the  follow 
ing  canon: — 

Fifth  Canon. 

Whatever  phenomenoti  varies  in  any  manner  whenever  another 
phenomenon  varies  in  some  particular  manner,  is  either  a  cause  or  am 
effect  of  that  phenomenon^  or  is  connected  with  it  through  some  fact 
of  causation^ 

The  last  clause  is  subjoined,  because  •it  by  no  means  follows  wheij 
two  phenomena  accompany  each  other  in  their  variations,  that  the 
one  IS  cause  and  the  other  effect.*  The  same  thing  may,  and  indeed 
must  happen,  supposing*  them  to  be  two  different  effects  of  a  common 
cause  :,  and  by  this  method  alone  it  would  neyer*be  possible  to  ascer 
tain  which  of  the  two  suppositions  is  the  true  one.  The  only  way  to 
solve  the  doubt  would  be  that  which  we  have  so  often  adverted  to« 
viz.,  by  endeavoring  to  ascertain  whether  we  can  produce  the  one 
set  of  variations  by  means  of  the  other.  In  the  case  of  heat,  for 
example,  by  increasing  the  temperature  of  a  body  we  increase  its 
bulk,  but  by  increasing  its  bulk  we  do  not  increase  its  temperature ; 
on  the  contrary  (as  in  the  rarefaction  of  air  under  the  receiver  of  an 
air-pump),  we  generally  diminish  it :  therefore  heat  is  not  an  efieipt, 
but  a  cause,  of  increase  of  bulk.  If  we  cannot  ourselves  produce 
the  variations,  we  must  endeavor,  though  it  is  an  attempt  which  is 
seldom  successful,  to  find  them  produced  by  nature  in  some  case 
in  which  the  preexisting  circumstances  are  perfectly  known  to  us. 

It  is  scarcely  necessary  to  say,  that  in  order  to  ascertain  the  uniform 
concomitance  of  variations  in  the  effect  with  variations  in  the  cause,  the 
same  precautions  must  be  used  as  in  any  other  case  of  the  determina- 
tion of  an  invariable  sequence.  We  must  endeavor  to  retain  all  the 
other  ante<^dents  unchanged,  while  that  particular  one  is  subjected  to 
the  requisite  series  of  variations;  or  in  other  words,  that  we  may  be 
warranted  in  inferring  causation  from  concomitance  of  variations,  the 
concomitance  itself  must  be  proved  by  the  Method  of  Difference. 

It  might  at  first  appear  that  the  Method  of  Concomitant  Variations 
assumes  a  new  axiom,  or  law  of  causation  in  general,  namely,  that 
every  modification  of  the  cause  is  followed  by  a  change  in  the  effect. 
And  it  does  usually  happen  that  when  a  phenomenon  A  causes  a  phe- 
nomenon a,  any  variation  in  the  quantity  or  in  the  various  relations  of 
A,  is  uniformly  followed  by  a  variation  in  the  quantity  or  relations  of 
a.  To  take  a  familiar  instance,  that  of  gravitation.  The  sun  causes  a 
certain  tendency  to  motion  in  the  earth ;  here  we  have  cause  and  effect ; 
*  but  that  tendency  is  towards  the  sun,  and  therefore  varies  in  direction 
as  the  sun  varies  in  the  relation  of  position;  and  moreover  the  tendency 
varies  in  intensity,  in  a  certain  numerical  ratio  to  the  sun's  distance 
from  the  earth,  that  is,  according  to  another  relation  of  the  sun. 
Thus  we  see  that  there  is  not  only  an  invariable  connexion  between 
the  sun  and  the  earth's  gravitation,  but  that  two  of  the  relations  of  the 
sun,  its  position  with  respect  to  the  earth  and  its  distance  firom  the 
earth,  are  invariably  connected  as  antecedents  with  the  quantity  and 

direction  of  the  earth's  gravitation.     The  cause  of  the  earth's  gravita 
G  G 
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Aug  at  all,  is  simply  the  sun;  but  the  cause  cf  her  gravitating  with  a 
given  intensity  and  in  a  given  directiDn,  is  the  existence  of  the  sun  in 
a  given  direction  and  at.a  given  distance.  It  is  not  strange  that  a  modi* 
fied  cause,  which  is  in  truth  a  different  cause,  should  produce  a  differ- 
ent effect.  But  as  the  cause  is  only  difierent  in  its  quantity,  or  in  some 
of  its  relations,  it  usually  happens  that  the  effect  also  is  only  changed 
in  its  quantity  or  its  relations. 

Although  it  is  for  the  mobt  part  true  that  a  modification  of  the  cause 
is  followed  by  a  modification  of  the  effect,  the  Method  of  Concomitant 
Variations  does  not,  however,  presuppose  this  as  an  axiom.  It  only 
requires  the  converse  proposition;  that  anything  upon  wjiose  modifica* 
tions,  modifications  of  an  effect  are  invariably  consequent,  must  be  the 
cause  (or  connected  with  the  cause)  of  that  effect ;  a  proposition,  the 
truth  of  which  ia  evident;  for  if  the  thing  itself  had  no  influence  on  the 
effect,  neither  could  the  modifications  of  th0  thing  have  any  influence 
If  the  stars  have  no  power  over  the  fortunes  of  men,  it  is  implied  in  die 
very  terms,  that  the  conjunctions  or  oppositions  of  different  stars  can 
have  no  such  power. 

'  Although  the  most  striking  applications  of  the  Method  of  Concomi- 
tant Variations  take  place  in  the  cases  in  which  the  Method  of  Differ- 
ence, strictly  so  called,  is  impossible,  its  use  is  not  confined  to  those 
cases ;  it  may  often  usefiilly  follow  after  the  Method  of  Difference,  to 
ffive  additional  precision  to  a  solution  which  that  has  fi>und.  When 
by«the  Method  of  Difference  it  has  first  been  ascertained  that  a  cer- 
tain object  produces  a  certain  eflfect,  the  Method  of  Concomitant  Va- 
riations may  be  usefiilly  called  in  to  determine  according  to  what 
law  the  quantity  or  the  different  relations  of  the  effect  follow  those  of 
the  cause* 

%  7.  The  case  in  which'  thisr  method  admits  of  the  most  extensive 
employment,  is  that  in  which  the  variations  of  the  cause  are  variations 
of  quantity.  Of  such  variations  we  may  in  general  affirm  with  safety, 
that  they  will  be  attended  not  only  with  variations,  but  with  similar 
variations,  of  the  eflect :  the  proposition,  that  more  of  the  cause  is 
fo1k>wed  by  more  of  the  effect,  being  a  corollary  from  the  principle  of 
the  Composition  of  Causes^  whidi,  as  we  have  seen,  is  the  general 
rale  of  causation ;  cases  of  the  opposite  description,  in  which  causes 
change  their  properties  on  being  conjoined  with  one  another,  being,  on 
the  contrary,  special  and  exceptional.  Suppose,  then,  that  when  A 
changes  in  quantity,  a  also  changes  in  quantity,  and  in  such  a  manner 
that  we  can  trace  the  numerical  relation  which  the  changes  of  the  one 
bear  to  such  changes  of  the  other  as  take  place  vrithin  our  limits  of 
observation.  We  may  then,  with  certain  precautions,  safelv  conclude 
that  the  same  numerical  relation  will  hold  beyond  those  limits.  If,  for 
instance,  we  find  that  when  A  is  double,  a  is  double ;  that  when  A  is 
treble  or  quadruple,  a  is  treble  or  quadruple ;  vre  may  conclude  thai 
if  A  were  a  half  or  a  third,  a  would  be  a  half  or  a  third,  and  finally, 
that  if  A  were  annihilated,  a  would  be  annihilated,  and  that  a  is  wholly 
the  effect  of  A,  or  wholly  the  effisct  of  the  same  cause  with  A.  And 
BO  with  any  other  numerical  relation  according  to  which  A  und  a  would 
vanish  simultaneously;  as  fi[>r  instance  if  a  were  proportional  to  the 
square  of  A.  If,  on  die  other  hand,  a  is  not  wl  oUy  the  effect  of  A^ 
but  yet  varies  when  A  varies,  it  is  probably  (to  use  a  mathematical 
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phrase)  a  fimction  not  of  A  alone  but  of  A  and  sometbing  else :  its 
changes  will  be  sudi  as  would  occur  if  part  of  it  remained  constant, 
or  varied  on  some  other  principle,  and  the  remainder  varied  in  soma 
numerical  relation  to  the  variations  of  A.  In  that  case,  when  A  dimin- 
ishes, a  will  seem  to  approach  not  towards  zero,  but  towards  some 
other  limit:  and  when  the  seiies  of  variations  is  such  as  to  indicate 
what  that  limit  is,  if  constant,  or  the  law  of  its  variation  if  variable, 
the  limit  will  exactly  measure  how  much  of  a  is  the  effect  of  sonue 
other  and  independent  caused  and  the  remainder  will  be  the  effect  of  A 
(or  of  the  cause  of  A). 

These  conclusions,  however,  must  not  be  drawn  without  certain 
precautions.  In  the  first  place,  the  possibility  of  drawing  them  at  all, 
manifestly  supposes  that  we  are  acquainted  not  only  with  the  variations^ 
but  with  the  atbsolute  quantities,  both  of  A  and  a.  If  we  do  not  know 
the  total  quantities,  we  cannot,  of  course,  determine  the  real  numerical 
relation  according  to  which  those  quantities  vary.  It  is  therefore  an 
error  to  conclude,  as  some  have  concluded,  that  because  increase  ox 
heat  expands  bodies,  that  is,  increases  the  distance  between  their 
particles,  therefore  that  distance  is  wholly  the  effect  of  heat,  and  that 
if  we  could  entirely  exhaust  the  body  of  its  heat,  the  particles  would 
be  in  complete  contact.  This  can  never  be  more  than  a  euess,  and  of 
the  most  hazardous  sort,  not  a  legitimate  induction:  tor  sinco  we 
neither  know  how  much  heat  there  is  in  any  body  ncur  what  is  the  real 
distanoe  between  any  two  of  its  particles,  we  cannot  judge  whether  the 
contraction  of  the  distlmce  does  or  does  not  follow  the  diminution  of 
liie  quantity  of  heat  according  to  such  a  numerical  relation  that  the  two 
quantities  would  vanish  simultaneously. 

'  In  contrast  with  this,  let  us  consider  a  case  in  which  the  absolute 
quantities  are  known ;  the  case  contemplated  in  the  first  law  of  motion; 
viz.,  that  all  bodies  in  motion  continue  to  move  in  a  strsoght  line  with 
uniform  velocity  until  acted  upon  by  some  new  force.  This  assertion 
is  in  open  opposition  to  first  appearances ;  all  terrestrial  objects,  when 
in  motion,  gradually  abate  their  velocity  and  at  last  stop;  which 
accordingly  the  ancients,  with  their  inducHo  per  enumerationem  nm-' 
pUcem,  imagined  to  be  the  law.  Every  moving  body,  however, 
encounters  various  obstacles,  as  fiiction,  tne  resistance  of  the  atmos- 
phere, &c.,  which  we  know  by  daily  experience  to  be  causes  capable 
of  destroying  motion.  It  was  suggested  that  the  whole  of  the  retard- 
ation might  be  owing  to  these  causes.  How  was  this  inquired  into  \ 
If  the  obstacles  could  have  been  entirelhr  removed,  the  case  would 
have  been  amenable  to  the  Method  of  Difference.  They  could  not  be 
removed,  they  could  only  be  diminished,  and  the  case,  therefore 
admitted  only  of  the  Method  of  Concomitant  Variations.  This  accord- 
ingly being  employed,  it  was  found  that  every  diminution  of  the 
obstacles  diminished  the  retardation  of  the  motion :  and  inasmuch  as 
in  this  case  (miHke  the  case  of  heat)  the  total  quantities  both  of  the 
antecedent  and  of  the  consequent  were  known ;  it  was  practicable  to 
estimate,  with  an  approach  to  accuracy,  both  the  amount  of  the  retard- 
ation and  the  amount  of  the  retarding  causes,  or  resistances,  and  to 
judge  how  near  they  both  were  to  being  exhausted ;  and  it  apjpeared 
that  the  effect  dwindled  as  rapidly,  and  at  each  step  was  as  far  on  the 
road  towards  annihilation,  as  the  cause  was.  The  simple  oscillation 
of  a  weight  suspended  firom  a  fixed  point,  and  moved  a  httle  out  of  the 
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perpendiculaT,  whicb  in  ordinary  circumstances  lasts  but  a  few  minutes, 
was  prolonged  in  Borda's  experiments  to^more  than  thirty  hours,  by 
diminishing  as  much  as  possible  the  friction  at  the  point  of  suspension, 
and  by  making  the  body  oscillate  in  a  space  exhausted  as  nearly  as 
possible  of  its  air.  There  could  therefore  be  no  hesitation  in  assign- 
ing the  whole  of  the  retardation  of  motion  to  the  influence  of  the 
obstacles ;  and  since,  after  subducting  this  retardation  from  the  total 
phenomenon,  the  remainder  was  an  uniform  velocity,  the  result  was 
theproposition  known  as  the  first  law  of  motion. 

There  is  also  another  characteristic  uncertainty  affecting  the  infer- 
ence that  the  law  of  variation  which  the  quantities  observe  within  oui 
limits  of  observation,  will  hold  beyond  those  limits.  There  is  of 
course,  in  the  first  instance,  the  possibility  that  beyond  die  limits,  and 
in  circumstances,  therefore  of  v^ch  we  have  no  direct  experience, 
some  counteracting  cause  might  develop  itself;  either  a  new  agent,  or 
a  new  property  of  the  agents  concerned,  which  lies  dormant  in  the 
circumstances  we  are  able  to  observe.  This  is  an  element  of  uncer- 
tainty which  enters  largely  into  all  our  predictions  of  efiects ;  but  it  is 
not  peculiarly  applicable  to  the  Method  of  Concomitant  Variations. 
The  uncertainty,  however,  of  which  I  am  about  to  speak,  is  character- 
btic  of  that  method ;  especially  in  the  cases  in  which  the  extreme 
limits,  of  our  observation  are  very  narrow,  in  comparison  with  the 
possible  variations  in  the  quantities  of  the  phenomena.  Any  one  who 
has  the  slightest  acquaintance  with  mathematics,  is  aware  that  very 
different  laws  of  vanation  may  produce  numerical  results  which  differ 
but  slightly  from  one  another  vrithin  narrow  limits;  and  it  is  oflen 
onlv  when  the  absolute  amounts  of  variation  are  considerable,  that  the 
difl^rence  between  the  results  given  by  one  law  and  by  another,  be- 
comes appreciable.  When,  therefore,  such  variations  in  the  quantity 
of  the  antecedents  as  we  have  the  means  of  observing,  are  but  small  in 
comparison  with  the  total  quantities,  there  is  much  danger  lest  we 
should  mistake  the  numericsd  law,  and  be  led  quite  to  miscalculate  the 
variations  which  would  take  place  beyond  the  limits;  a  miscalculation 
which  would  vitiate  any  conclusion  respecting  the  dependence  of  the  effect 
upon  the  cause,  which  could  be  founded  upon  those  variations.  Exam- 
ples are  not  wanting  of  such  mistakes.  "  The  formulae,"  says  Sir  John 
Herschel,*  '*  which  have  been  empirically  deduced  for  the  elasticity  of 
steam  Ttill  very  recently),  and  those  for  the  resistance  of  fluids,  and 
other  similar  subjects,"  when  relied  on  beyond  the  limits  of  the  obser- 
vations firom  which  they  were  deduced,  "  have  almost  invariably  fidled 
to  support  the  theoretical  structures  which  have  been  erected  on  them." 

Unaer  this  uncertainty,  the  conclusion  we  may  draw  from  the  con« 
comitant  variations  of  a  and  A,  to  the  existence  of  an  invariable  and 
exclusive  connexion  between  them,  *or  to  the  permanency  of  the  same 
numerical  relation  between  their  variations  when  the  quantities  are 
much  greater  or  smaller  than  those  which  we  have  had  the  means  of 
observing,  cannot  be  considered  to  rest  upon  a  complete  induction. 
All  that  m  such  a  case  can  be  regarded  as  proved  on  the  subject  of 
causation,  is  that  there  is  some  connexion  between  the  two  phenomena; 
that  A,  or  something  which  can  influence  A,  must  be  one  of  the  causes 
which  collectively  determine  a.     We  may,  however,  feel  assured  that 

*  J^iwwte  on  Uit  Study  o/Natwral  PhUotopkjf,  p.  17^ 
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the  relation  'which  we  have  obseryed  to  exist  between  the  yariationfl 
of  A  and  a,  will  hold  true  in  all  cases  which  fall  between  the  same 
extreme  limits ;  that  is,  wherever  the  utmost  increase  or  diminution  in 
which  the  result  has  been  found  by*  observation  to  coincide  with  the 
law,  is  not  exceeded. 

The  four  methods  which  it  has  now  been  attempted  to  describe,  are 
the  only  possible  modes  of  experimental  inquiry,  of  direct  induction 
d  posteriori^  as  distinguished  from  deduction :  at  least  I  know  not,  nor 
am  able  to  conceive,  any  others.  And  even  of  these,  the  Method  of 
Residues,  as  we  have  seen,  is  not  independent  of  deduction;  though,  as 
it  requires  specific  experience  in  addition,  it  may,  without  impropriety, 
be  included  am<)ng  methods  of  direct  observation  and  expenment. 

These,  then,  with  such  assistance  as  can  be  obtained  &om  Deduction, 
compose  the  available  resources  of  the  human  mind  for  ascertaining 
the  laws  of  the  succession  of  phenomena.  Before  proceeding  to  point 
out  certain  circumstances,  by  which  the  eipployment  of  these  methods 
is  subjected  to  an  immense  increase  of  complication  and  of  difficulty » 
it  is  expedient  to  illustrate  the  use  of  the  methods,  by  suitable 
examples,  drawn  from  actual  physical  investigations.  Theto,  accord- 
ingly, will  form  the  subject  of  the  succeeding  chapter. 


CHAPTER  IX. 

MISCELLANEOUS  EXAMPLES  OF  THE  FOUB  METHODS. 

§  1.  I  SHALL  select,  as  my  first  example,  an  interesting  speculation 
of  one  of  the  most  eminent  theoretical  chemists  of  the  present  or  any 
age.  Dr.  Liebig.  The  object  in  view,  is  to  ascertain  the  immediate 
cause  of  the  death  produced  by  metallic  poisons. 

Arsenious  acid,  and  the  salts  of  lead,  bismuth,  copper,  and  mercury* 
if 'introduced  into  the  animal  organism,  except  in  the  smallest  doses, 
destroy  life.  These  facts  have  long  been  known,  as  insidated  truths  of 
the  lowest  order  of  generalization ;  but  it  was  reserved  for  Liebig,  by 
an  apt  employment  of  the  first  two  of  our  methods  of  experimental 
inquiry,  to  connect  these  truths  together  by  a  higher  induction,  point- 
ing out  what  property^  common  to  all  these  deleterious  substances,  is 
the  really  operating  cause  of  their  fatal  effect 

When  solutions  of  these  substances  are  placed  in  sufficiently  close 
contact  with  many  animal  products,  albumen,  milk,  muscular  fibre, 
and  animal  membranes,  the  acid  or  salt  leaves  the  wuter  in  which 
it  was  dissolved)  and  enters  into  combination  with  the  animal  sub- 
stance ;  which  substance,  B&er  being  thus  acted  upon,  is  found  to  have 
lost  its  tendency  to  spontaneous  decomposidon,  or  putrefaction. 

Observation  also  shows,  in  cases  where  death  has  been  produced  by 
these  poisons,  that  the  parts  of  the  body  with  which  the  poisonous 
substances  have  been  brought  into  contact,  do  not  afterwards  putrefy. 

And,  finally,  when  the  poison  has  been  supplied  in  too  small  a  quan- 
tity to  destroy  life,  eschars  are  produced,  that  is,  certain  superficial 
portions  of  the  tissues  are  destroyed,  which  are  afterwards  thrown  ofl 
Vy  the  reparative  process  taking  place  in  the  healthy  parts. 
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These  three  sets  of  instances  admit  of  1;>eing  treated  acoording  to  the 
Method  of  Agreement  In  all  of  them  the  metallic  compounds  are 
brought  into  contact  with  the  substancea  which  -compose  the  human  or 
animal  body ;  and  the  instances  <do  not  seem  to  agree  in  any  other  cii^ 
cumstance.  The  remaining  antecedents  are  as  difiereuty  and  eyen 
opposite,  as  they  could  possibly  be  made ;  for  in  some  the  animal  sub- 
stances exposed  to  the  action  of  the  poisons  are  in  a  state  of  life,  in 
others  only  in  a  state  of  organization,  m  others  not  even  in  that.  And 
what  is  the  result  which  follows  in  all  the  cases  1  The  conyeision  of 
the  animal  substance  (by  combination  with  the  poison)  into  a  chemir^l 
compound,  held  together  by  so  powerful  a  force  as  to  resist  the  subse- 
quent action  o£  the  ordinary  causes  of  deco]iq>ositaQ|^  Now  organic 
life  (the  necessary  condition  of  sensitive  life)  consisting  in  a  continual 
state  of  decomposition  and  recomposition  of  the  difierent  organs  and 
tissues ;  whatever  incapacitates  them  for  this  decomposition  destroys 
life.  And  thus  the  proximate  cause  of  the  death  produced  by  this 
description  of  poisons,  is  ascertained,  as  far  as  the  Medxod  of  Agree- 
ment can  ascertain  it. 

Let  us  now  bring  our  conclusion  to  the  test  of  the  Method  of  Differ- 
ence. Setting  out  from  the  cases  already  mentioned^  in  which  the  antece- 
dent is,  the  presence  of  substances  forming  with  the  tissues  a  compound 
incapable  of  putrefaction  (and  it  fortiori  incapable  of  the  chemical 
actions  which  constitute  life),  and  the  consequent  is  death,  either  of 
the  whole  organism,  or  of  some  portion  of  it ;  let  us  compare  with  these 
cases  other  cases,  as  much  resembling  them  as  possible,  but  in  which 
that  effect  is  not  produced.  And,  first  of  all,  "  many  insoluble  basic 
salts  of  arsenious  acid  are  known  not  to  be  poisonous.  The  substance 
called  alkargen,  discovered  by  Bunsen,  which  contains  a  very  large 
quantity  of  arsenic,  and  approaches  very  closely  in  composition  to  the 
organic  arsenious  compounds  found  in  the  body,  has  not  the  slightest 
injurious  action  upon  Uie  organism."  Now  when  these  substances  are 
brought  into  contact  with  the  tissues  in  any  way,  they  do  not  combine 
with  them ;  they  do  not  arrest  their  progress  to  decomposition.  As  far, 
therefore,  as  these  instances  go,  it  appears  that  wnen  the  effect  is 
absent,  it  is  by  reason  of  the  absence  of^that  antecedent  which  we  had 
already  good  ground  &r  considering  as  the  proximate  cause. 

But  the  rigorous  conditions  of  the  Method  of  Difierence  are  not  yet 
satisfied ;  for  we  cannot  be  sure  that  these  unpoisonous  bodies  agree 
with  the  poisonous  substances  in  every  property,  except  the  particular 
one,  of  entering  into  a  difficultly  decomposable  compound  with  the 
animal  tissues.  To  render  the  method  strictly  applicable,  we  need  an 
instance,  not  of  a  different  substance,  but  of  one  of  the  very  same  sub« 
stances,  imder  circumstances  which  would  prevent  it  firom  formine, 
with  the  tissues,  the  sort  of  compound  in  question ;  and  then,  if  deam 
does  not  follow,  our  case  is  made  out.  Now  such  instances  are  afforded 
by  the  antidotes  to  these  poisons.  For  example,  in  case  of  poisoning 
by  arsenious  acid,  if  hydrated  peroxide  of  iron  is  administered,  the 
destructive  agency  is  instantly  checked.  Now  this  peroxide  is  known 
to  combine  vnth  the  acvL,  and  form  a  compound^  which,  being  in- 
soluble, cannot  act  at  aU  on  animal  tissues.  So,  again,  sugar  is 
a  well-known  antidote  to  poisoning  by  salts  of  copper ;  and  sugar 
reduces  those  salts  either  into  metallic  copper,  or  intathe  red  sub- 
oxide, neither  of  which  enters  into  combination  with  Imimal  matter 
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llie  disease  caJled  painter's  colic>  so  common  in  manufactorieB  of 
white  lead,  is  unknown  where  the  workmen  are  accustomed  to  take. 
as  a  preservative,  sulphuric-aoid-lemonade  (a  solution  of  sugar  ren- 
dered acid  by  sulphttiic  acid).  Now  diluted  sulphuric  acid  has  the 
property  of  decomposing  aJl  compounds  of  lead  with  organic  matter,  and 
(of  course)  of  preventing  them  £rom  being  formed* 

There  is  another  class  of  instances,  of  the  nature  required  by  the 
Method  of  Difference,  which  seem  at  first  sight  to  conflict  with  the 
theory.  Soluble  salts  of  silver,  such  for  instance  as  the  nitrate,  have 
the  same  stiffening  antiseptic  effect  on  decomposing  animal  «ubstances 
as  corrosive  sublimate  and  the  most  deadly  metallic  poisons ;  .and  when 
applied  to  the  external  parts  of  the  body,  the  nitrate  is  a  powerfhl- 
caustic,  depriving  those  parts  of  all  active  vitality,  and  causing  them  to 
be  thrown  off  by  the  neighboring  living  structures,  in  the  form  of  an 
eschar.  The  nitrate  and  the  other  salts  of  silver  ought,  then,  it  would 
seem,  if  the  theory  be  correct,  to  be  poisonous;  yet  they  may  be  ad- 
ministered internally  with  perfect  impunity.  From  this  apparent 
exception  arises  the  strongest  ccmfirmation  which  this  theory  ot  Liebi^ 
has  yet  received.  Nitrate  of  silver,  in  spite  of  its  chemical  properties, 
does  not  poison  when  introduced. into  the  stomach ;  but  in  the  stomach, 
as  in  all  animal  liquids,  there  is  common  salt ;  and  in  the  stomach 
there  is  also  free  muri.atic  acid.  These  substances  operate  as  natural 
antidotes,  combining  with  the  nitrate,  and  if  its  quantity  is  not  too  great, 
immediately  converting  it  into  chloride  of  silver;  a  substance  very 
slightly  soluble,  and  therefore  incapable  of  combining  with  the  tissues, 
although  to  the  extent  of  its  solubility  it  has  a  medicinal  influence, 
through  an  endi'ely  different  class  of  organic  actions, 

§  2.  The  preceding  instances  have  afforded  an  induction  of  a  high 
ordOT  of  conclusiveness,  illustrative  of  the  two  simplest  of  our  four 
methods ;  although  not  rising  to  the  maximum  of  certainty  which  the 
Method  of  Difference,  in  its  most  perfect  exemplification,  is  capable  of 
affording.  For  (let  us  not  forget)  the  positive  instance  and  the  neg- 
ative one  which  the  rigor  of  that  method  requires,  ought  to  differ  only 
in  the  presence  or  absence  of  one  single  circumst^ce.  Now,  in  the 
preceding  argument,  they  differ  in  the  presence  or  absence  not  of  a  sin- 
ele  circumstance^  but  of  a  single  substance:  and  as  every  substance  has 
mnumerable  properties,  there  is  no  knowing  what  number  of  real  dif- 
ferences are  involved  in  what  is  nominally  and  apparently  only  one 
difference.  It  is  conceivable  that  the  antidote,  the  peroxide  of  iron  for 
example,  may  counteract  the  poison  through  some  other  of  its  proper- 
ties than  that  of  forming  an  insoluble  compound  with  it;  and  if  so,  the 
theory  would  fall  to  the  ground,  so  far  as  it  is  supported  by  that  in- 
stance. This  source  of  uncertainties  which  is  a  serious  hindrance  to 
all  extensive  generalizations  in  chemistry,  is  however  reduced  in  the 
present  case  to  almost  the  lowest  degree  possible,  when  we  find  that 
not  only  one  substance,  but  many  substances,  possess  the  capacity  oi 
acting  as  antidotes  to  metallic  poisons,  and  that  all  these  ag^e  in  the 
property  of  forming  insoluble  compounds  with  the  poisons,  while  they 
cannot  be  ascertained  to  agree  in  any  other  property  whatsoever.  We 
have  thus,  in  favor  of  the  theory,  aU  the  evidence  which  can  be  ob- 
tained by  what  we  termed  the  Indirect  Method  of  Difference,  or  the 
Joint  Method  of  Agreement  and  Difference ;  the  evidence  of  which. 
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thougb  it  sever  can  amount  to  that  of  the  Method  of  Difference  prop* 
erly  so  called,  may  approach  indefinitely  near  to  It. 

No  similar  defect  of  completeness  in  proof  will  be  found  m  the 
following  original  investigation,  for  which  I  am  indebted  to  Mr.  Alex- 
ander Bain,  at  present  Lecturer  on  Moral  Philosophy  in  Marischal 
College,  Aberdeen ;  one  of  the  men  from  whom  science  and  philoso- 
phy have  most  to  hope,  and  who  has  permitted  me  to  lay  his  extensive 
knowledge  of  every  department  of  physical  inquiry  freely  under  con 
tribution,  for  the  purpose  of  exemplifying  and  illustrating  the  doctrines 
of  this  work. 

* 

§  3.  Let  the  o¥ject  be  to  ascertain  the  law  of  what  is  termed  induced 
electricity ;  to  find  under  what  conditions  any  electrified  body,  whether 
positively  or  negatively  electrified,  eives  nse  to  a  contrary  electric 
state  in  some  other  body  adjacent  to  it 

The  most  familiar  exemplification  of  the  phenomenon  to  be  investi 
gated,  is  the  following.  .Ajx)und  the  prime  conductors  of  an  electrical 
'  machine,  the  atmosphere  to  some  4iptance,  or  any  conducting  surface 
suspended  in  that  atmosphere,  is  found  to  be  in  an  electric  condition 
opposite  to  that  of  the  prime  conductor  itself.  Near  and  around  the 
positive  prime  conductor  there  is  a  negative  electricity,  and  near  and 
around  the  negative  prime  conductor  there  is  positive  electricity. 
When  pith  balls  are  brought  near  to  either  of  the  conductors,  they 
become  electrified  with  the  opposite  electricity  to  it ;  either  receiving 
a  share  from  the  already  electrified  atmosphere  by  conduction,  or 
acted  upon  by  the  direct  inductive  influence  of  the  conductor  itself: 
they  are  then  attracted  by  the  conductor  to  which  they  are  in  opposi- 
tion ;  or,  if  withdrawn  in  their  electrified  state,  they  wiU  be  attracted 
by  any  other  oppositely  charged  body.  In  like  manner  the  hand,  if 
brought  near  enough  to  the  conductor,  receives  or  gives  an  electric 
discharge ;  now  we  have  no  evidence  that  a  charged  conductor  can  be 
suddenly  discharged  unless  by  the  approach  of  a  body  oppositely  elec- 
trified. In  the  case,  therefore,  of  the  electrical  machme,  it  appeals 
that  the  accumulation  of  electricity  in  an  insulated  conductor  is  always 
accompanied  by^tfie  excitement  of  the  contrary  electricity  in  the  sur- 
rounding atmosphere,  and  in  every  conductor  placed  near  the  former 
conductor.  It  does  not  seem  possible,  in  this  case,  to  produce  one 
electricity  by  itself. 

Let  us  now  examine  all  the  other  instances  which  we  can  obtain, 
resembling  this  instance  in  the  given  consequent,  namely,  the  evolution 
of  an  opposite  electricity  in  the  neighborhood  of  an  electrified  body. 
As  one  remarkable  instance  we  have  the  Ley  den  jar ;  and  af^er  the 
splendid  experiments  of  Faraday  in  complete  and  final  establishment 
of  the  substantial  identity  of  magnetism  and  electricity,  we  may  cite 
the  magnet,  both  the  natural  and  the  electro-magnet,  in  neither  of 
which  is  it  possible  to  produce  one  kind  of  electricity  by  itself,  or  to 
charge  one  pole  without  charging  an  opposite  pole  with  the  contrary 
electricity  at  the  same  time.  We  cannot  have  a  magnet  with  one 
pole :  if  we  break  a  natural  loadstone  into  a  thousand  pieces,  each 
piece  will  have  its  two  oppositely  electrified  poles  complete  vrithin 
Itself.  In  the  voltaic  circuit,  again,  we  cannot  have  one  current  with- 
out its  opposite.  In  the  ordinary  electric  machine,  the  glass  cylindei 
or  plate,  and  the  rubber,  acquire  opposite  electricities. 
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From  all  these  instances,  treated  by  the  Method  of  Agreement  a 
general  law  appears  to  result.  The  instances  •embrace  all  the  known 
modes  in  which  a  body  can  become  charged  with  electricity ;  and  in 
all  of  them  there  is  found,  as  a  concomitant  or  consequent,  die  excite- 
ment of  the  opposite  electric  state  in  some  other  body  or  bodies.  It 
seems  to  follow  that  the  two  facts  are  invariably  connected,  and  that 
the  excitement  of  electricity  in  any  body  has  for  one  of  its  necessary 
conditions  the  possibility  of  a  simultaneous  excitement  of  the  opposite 
electricity  in  some  neighboring  body. 

As  the  two  contrary  electricities  can  only  be  produced  together,  so 
they  can  only  cease  together.  This  may  be  shown  by  an  application 
of  the  Method  of  Difference  to  the  example  of  ihe  Leyden  jar.  It 
needs  scarcely  be  here  remarked  that  in  the  Leyden  jar,  electricity 
can  be  accumulated  and  retained  in  considerable  quantity,  by  the  con- 
trivance of  having  two  conducting  surfaces  of  equal  extent,  and  parallel 
to  each  other  through  the  whole  of  that  extent,  wjlli  a  non-conducting 
substance  such  as  glass  between  them.  When  one  side  of  the  jar  is 
charged  positively,  the  other  is  charged  negatively,  and  it  was  by  vutue 
>f  tms  fact  that  ibe  Leyden  jar  served  just  now  as  an  instance  in  our 
employment  of  the  Method  of  Agreement.  Now  it  is  impossible  to 
discharge  one  of  the  coatings  unless  the  other  can  be  discharged  at 
the  same  time.  A  conductor  held  to  the  positive  side  cannot  convey 
away  any  electricity  unless  an  equal  quantity  be  allowed  to  pass  from 
the  negative  side :  if  one  coating  be  perfectly  insulated,  the  charge 
b  safe.  The  dissipation  of  one  must  proceed  pari  passu  with  the 
other.      • 

The  law  thus  strongly  indicated  admits  of  corroboration  by  the 
Method  of  Concomitant  Variations.  The  Levden  jar  is  capable  ot 
receiving  a  much  higher  charge  than  can  ordinarily  be  given  to  the 
conductor  of  an  electrical  madiine.  Now  in  the  case  of  the  Leyden 
|ar,  the  metallic  surface  which  receives  the  induced  electricity  is  a 
conductor  exactly  similar  to  that  which  receives  the  primary  charge, 
and  is  therefore  as  susceptible  of  receiving  and  retaining  the  one  elec- 
tricity, as  the  opposite  surface  of  receiving  and  retainmg  the  other : 
but  in  the  machine,  the  neighboring  body  which  i^to  be  oppositely 
electrified  is  the  surrounding  atmosphere,  or  any  body  casually  brought 
near  to  the  conductor;  and  as  these  are  generally  much  inferior  in 
their  capacity  of  becoming  electrified,  to  the  conductor  itself,  their  lim- 
ited power  imposes  a  corresponding  limit  to  the  capacity  of  the  con- 
ductor for  being  charged.  As  the  capacity  of  the  neighboring  body 
for  supporting  the  opposition  increases,  a  higher  charge  becomes  pos- 
sible :  and  to  this  appears  to  be  owing  the  gpreat  superiority  of  the 
Leyden  jar. 

A  furUier  and  most  decisive  confirmation  by  the  Method  of  Differ- 
ence, is  to  be  found  in  one  of  Faraday's  experiments  in  the  course  of 
his  researches  on  the  subject  of  induced  electricity.  - 

Since  common  or  machine  electricity,  and  voltaic  electricity,  may 
be  considered  for  the  present  purpose  to  be  id^itical,  Faraday  wished 
*  to  know  whether,  as  the  prime  conductor  derelops  opposite  electri- 
city upon  a  conductor  in  its  vicinity,  so  a  voltaic  current  running 
along  a  wire  would  induce  an  opposite  current  upon  another  wire  laid 
parallel  to  it  at  a  short  distance.  Now  this  case  is  similar  to  the  cases 
previously  examined,  in  every  circumstance  except  the  one  to  which 
Hh 
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we  have  ascribed  the  effect.  We  found  in  the  former  instances  that 
whenever  electricity  of  one  kind  was  excited  in  one  body,  electricity 
of  the  opposite  kind  must  be  excited  in  a  neighboring  body ;  and  the 
interpretation  of  thi^,  in  the  language  of  cause  and  effect,  is,  that  all 
causes  which  can  excite  the  one  kind  of  electricity,  have  the  property 
of  simultaneouslv  exciting  an  equal  amount  of  the  other.  But  in 
Faraday's  experiment  this  indispensable  opposition  exists  within  the 
wire  itself.  From  the  nature  of  a  voltaic  charge,  the  two  opposite 
currents  necessary  to  the  existence  of  each  other  are  both  accommo 
dated  in  one  wire ;  and  there  is  no  need  of  another  wire  placed  be- 
side it  to  contain  one  of  them,  in  the  same  way  as  the  Leyden  jar 
must  have  a  positive  and  a  negative  surface.  The  exciting  cause  can 
and  does  prodck^  all  the  efiect  whicb  its  laws  require,  independently 
of  any  electric  excitement  of  a  neighboring  body.  Now  the  result 
of  Faraday's  experiment  with  the  second  wire,  was  that  no  opposite 
current  was  prodilbed.  There  was  an  instantaneous  effect  at  the 
closing  and  breaking  of  the  voltaic  circuit;  electric  inductions  ap- 
peared when  the  two  wires  were  moved  to  and  from  one  another; 
but  these  are  phenomena  of  a  different  class.  There  was  no  in- 
duced electricity  in  the  sense  in  which  this  is  predicated  of  the 
Leyden  jar;  there  was  no  sustained  current  running  up  the  one  vrire 
while  an  opposite  current  ran  down  the  neighbbring  wire;  and  this 
alone  would  have  been  a  true  parallel  case  to  the  other. 

It  thus  appears  by  the  combined  evidence  of  the  Method  of  Agree- 
ment, the  Method  of  Concomitant  Variations,  and  the  mo^t  rigorous 
form  of  the  Method  of  Difference,  that  neither  of  the  two  kinds  of 
electricity  can  be  excited  without  an  equal  excitement  of  the  other 
and  opposite  kind :  that  both  are  effects  of  the  same  cause,  that  the 
possibility  of  the  one  is  a  condition  of  the  possibility  of  the  other,  and 
the  quantity  of  the  one  an  impassable  limit  to  the  quantity  of  the  other. 
A  scientific  result  of  considerable  interest  in  itself  and  illustrating 
those  three  methods  in  a  manner  both  characteristic  and  easily  in 
telligible. 

§  4.  Our  third^ample  shall  be  extractod  from  Sir  John  Herschers 
DUcourse  an  the  Study  of  Natural  PhUosophy,  a  work  replete  with 
admirably  selected  exemplifications  of  inductive  processes  from  almost 
every  department  of  physical  science,  and  in  which  alone,  of  all  books 
which  I  have  met  with,  the  four  methods  of  induction  are  recognized, 
although  not  characterized  and  defined  nor  their  correlation  shown,  so 
distinctly  ad  has  appeai'ed  to  me  desirable.  The  present  example  is 
justly  described  by  Sir  John  Herschel  as  "  one  of  the  most  beautiful 
specimens"  which  can  be  cited  "  of  inductive  experimental  inquiry 
lying  within  a  moderate  compass ;"  the  theory  ot  dew,  first  promul- 
gated by  the  late  Dr.  Wells,  and  now  universally  adopted  by  scien- 
tific men. 

The  passages  in  inverted  commas  are  extracted  ^verbatim  from  Sir 
John  Ilerschel,  •  but  to  those  who  possess  his  work  I  would  strongly 
recommend  to  read  the  entire  passage  in  the  original,  and  frilly  pos-* 
Bess  themselves  of  the  purport  of  the  speculation  as  a  whole,  before 
applying  themselves,  with  me,  to  the  logical  analysis  o^  the  different 
0tepfl  of  the  argument. 

*  DiaoowM,  pp.  159—168. 


EXAMPLES  OF  TME  FOUR  METHODS.  243 

**  Suppose  dew  were  the  phenomenon  proposed^  whose  cause  w« 
would  know.  In  the  first  place"  we  must  determine  precisely  what 
we  mean  hy  dew ;  what  the  fact  really  is,  whose  cause  we  desire  to 
investigate.  **  We  must  separate  dew  from  rain,  and  the  moisture  of 
logs,  and  limit  the  application  of  the  term  to  what  is  really  meant, 
which  is,  the  spontaneous  appearance  of  moisture  on  suhstances 
exposed  in  the  open  air  when  no  rain  or  visible  wet  is  falling."  This 
answers  to  a  prehminary  operation  which  will  be  characterized  in  the 
ansuing  book,  treating  of  operations  subsidiary  to  induction.*  The 
state  of  the  question  being  nxed,  we  come  to  the  solution. 

''  Now,  here  we  have  analogous  phenomena  in  the  moisture  which 
bedews  a  cold  metal  or  stone  when  we  breathe  upon  it ;  that  which 
appears  on  a  glass  of  water  fresh  from  the  well  in  hot  weather ;  that 
which  appears  on  the  inside  of  windows  when  sudden  rain  or  hail 
chills  the  external  air ;  that  which  runs  down  our  walls  when,  after  a 
long  frost,  a  warm  moist  thaw  comes  on."  Comparing  these  cases,  we 
find  that  ihey  all  contain  the  phenomenon  which  was  proposed  as  the 
subject  of  investigation.  Now  "  all  these  instances  agree  m  one  point, 
the  coldness  of  the  object  dewed,  in  comparison  with  the  air  in  contact 
with  it."  But  there  still  remains  the  most  important  case  of  all,  that 
of  nocturnal  dew :  does  the  same  circumstance  exist  in  this  case  1  "  Is 
it  a  fact  that  the  object  dewed  is  colder  than  the  air  ]  Certainly  not, 
one  would  at  first  be  inclined  to  say ;  for  what  is  to  make  it  so  1  But .... 
the  experiment  is  easy ;  we  have  only  to  lay  a  thermometer  in  contact 
with  the  dewed  substance,  and  hang  one  at  a  little  distance  above  it, 
out  of  reach  of  its  influence.  The  experiment  has  been  therefore 
made;  the  question  has  been  asked,  and  the  answer  has  been  inva-  ^ 
riably  in  the  affirmative.  Whenever  an  object  contracts  dew,  it  is 
colder  than  the  air." 

Here  then  is  a  complete  application  of  the  Method  of  Agreement, 
establishing  the  fact  of  an  invariable  connexion  between  the  deposition 
of  dew  on  a  surface,  and  the  coldness  of  that  surface  compared  with  the 
external  air.  But  which  of  these  is  cause  and  which  effect;  or  are  they 
both  effects  of  something  else  ?  On  this  subject  the  Method  of  Agree- 
ment can  afford  us  no  light:  we  must  call  in  a  more  potent  method. 

'*  That  dews  are  accompanied  with  a  chill  is  a  common  remark ;  but 
vulgar  prejudice  would  make  the  cold  the  effect  rather  than  the  cause. 
We  must  therefore  collect  more  facts,  or  which  comes  to  the  same  thing, 
vary  the  circumstances ;  since  every  instance  in  which  the  circum- 
stances, differ  is  a  fresh  fact;  and  especially,  we  must  note  the  contrary 
or  negative  cases,  i.  c,  where  no  dew  is  produced :"  for  we  are  aware 
that  a  comparison  between  instances  of  dew,  and  instances  of  no  dew 
is  the  condition  necessary  to  bring  the  Method  of  Difference  into  play 
^  "  Now,  first,  no  dew  is  produced  on  the  surface  of  polished  metals^ 
but  it  is  very  copiously  on  glass,  both  exposed  with  their  faces 
upwards,  and  in  some  cases  the  under  side  of  a  horizontal  plate  of 
glass  is  also  dewed."t    Here  is  an  instance  in  which  the  effect  is  pro- 

*  Yida  infra,  book  !▼.,  ch^.  ii.  On  Abstraction. 

f  This  last  circumstance  (adds  Sir  John  Herschel)  "  excludes  the  fall  of  moiBture  from 
the  sky  in  an  invisible  form,  which  would  naturally  suggest  itself  as  a  cause.**  I  haxe 
omitted  this  passage  in  the  text,  as  not  pertinent  to  the  purpose  in  hand,  the  argument 
which  it  contains  being  deductive  and  d  priori.  The  fiEdl  of  moisture  is  rejected  as  a  oause 
because  from  its  laws  previously  known,  we  infer  that  it  eonid  iot  have  produced  the  par 
iicular  phenomenon  last  menti*  ned. 
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duced,  wad  another  instance  in  whicli  it  is  not  produced ;  but  we  cannot 
yet  pronqunce,  as  the  canon  of  the  Method  of  Difference  requires, 
that  the  latter  instance  agrees  with  the  former  in  all  its  circumstances 
except  one ;  for  the  differences  between  glass  and  polished  metals,  are 
manifold,  and  the  only  thing  we  can  as  ^et  be  sure  of  is,  that  the 
cause  of  dew  wiU  be  found  among  the  circumstances  by  which  the 
former  substance  is  distinguished  from  the  latter.  But  if  we  could  be 
sure  that  glass,  and  the  various  other  substances  on  which  dew  is 
deposited,  have  only  one  quality  in  common,  and  that  polished  metals 
and  the  other  substances  on  which  dew  is  no(  deposited  have  also 
nothing  in  common  but  the  one  circumstance,  of  not  having  the  one 
quality  which  the  others  have ;  the  requisitions  of  the  Method  ojF 
JDifference  would  be  completely  satisfied,  and  we  should  recognize,  in 
that  quality  of  the  substances,  the  cause  of  dew.  This,  accordingly, 
is  the  path  of  inquiry  which  is  next  to  be  pursued. 

''In  the  cases  of  polished  metal  and  polished  glass,  the  contrast 
shows  evidently  that  the  aubstance  has  much  to  do  with  Uie  phenome- 
non; therefore  let^the  substance  alone  be  diversified  as  much  as 
possible,  by  exposing  polished  surfaces  of  various  kinds.  This  done» 
a  scale  of  intensity  becomes  obvious*  Those  polished  substances  are 
found  to  be  most  strongly  dewed  which  conduct  heat  wcMrst;  while 
those  which  coiuluct  well,  resist  dew  most  effectually."  The  compli- 
cation increases ;  here  is  the  Method  of  Concomitant  Variations  called 
to  our  assistance;  and  no  other  method  was  practicable  upon  this 
occasion ;  for  the  quality  of  conducting  heat  could  not  be  excluded, 
since  all  substances  conduct  heat  in  some  degree.  The  conclusion 
obtained  is,  that  cateris  paribus  the  deposition  of  dew  is  in  some 
proportion  to  the  power  which  the  body  possesses  o£  resistine  the 
passage  of  heat ;  and  that  this,  therefore,  (or  something  connected  with 
this,)  must  be  at  least  one  of  the  causes  which  assist  in  producing  the 
deposition  of  dew  upon  the  surface. 

**  But  if  we  expose  rough  surfaces  instead  of  polished,  we  some- 
times find  this  law  interfered  with.  Thus,  roughened  iron,  especially 
if  painted  over  or  blackened,  becomes  dewed  sooner  than  varnished 
paper :  the  kind  ofsur/ace^  therefore,  has  a  great  influence.  Expose, 
then,  the  same  material  in  very  diversified  states  as  to  surface,"  (that 
is,  employ  the  Method  of  Difference  to  ascertain  concomitance  oi 
variations,)  "  and  another  scale  of  intensity  becomes  at  once  apparent  j 
those  surfaces  which  part  taith  their  heat  most  readily  by  radiation,  are 
found  to  contract  dew  most  copiously."  Here,  therefore,  are  the 
requisites  for  a  second  employment  of  the  Method  of  Concomitant 
Variations ;  which  in  this  case  also  is  the  only  method  available,  since 
all  substances  radiate  heat  in  some  deg^e  or  other.  The  conclusion 
obtained  by  this  new  application  of  the  method  is,  that  ccUeris  parihts 
the  deposition  of  dew  is  also  in  some  proportion  to  the  power  ot 
radiating  heat ;  and  that  the  quality  of  domg  this  abundantly  (or  some 
cause  on  which  that  quality  depends)  is  another  of  the  causes  which 
promote  the  deposition  of  dew  upon  the  substance. 

''  Again,  the  influence  ascertained  to  exist  of  substance  and  surface 
leads  us  to  consider  that  of  texture :  and  here,  again,  we  are  presented 
on  trial  vrith  remarkable  differences,  and  with  a  wird  scale  or  intensity, 
pointing  out  substances  of  a  close  firm  texture,  such  as  stones,  metals, 
&c.,  as  unfavorable,  but  those  of  a  loose  one,  as  cloth,  wool,  velvet,  eider- 
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dowh,  cottoiii  &;c.,  as  eminently  faTOrable  to  the  contraction  of  dew.** 
The  Method  of  Concomitant  Variations  is  here,  for  the  third  time,  had 
recourse  to ;  and,  as  before,  from  necessity,  since  the  texture  of  nc 
substance  is  absolutely  firm  or  absolutely  loose.  Looseness  of  texture, 
therefore,  or  something  which  is  the  cause  of  that  quality,  is  another 
circumstance  which  promotes  the  deposition  of  dew;  but  this  third 
cause  resolves  itself  into  the  first,  viz.,  the  quality  of  resisting  the 
passage  of  heftt :  for  substances  of  loose  texture  '*  are  precisely  those 
which  are  best  adapted  for  clothing,  or  fi>r  impeding  the  free  passage 
of  heat  from  the  skin  into  the  air,  so  as  to  allow  their  outer  stutaces  to 
be  very  cold  while  they  remain  warm  within ;"  and  this  last  is,  there- 
fore, an  induction  (from  fresh  instances)  simply  c&rrohorative  of  a 
former  induction. 

It  thus  appears  that  the  instances  in  which  much  d^w  is  deposited, 
which  are  very  various,  bgree  in  this,  and,  so  far  as  we  are  able  to 
observe,  in  this  only,  that  they  either  radiate  heat  rapidly  or  conduct 
it  slowly :  qualities  between  which  there  is  no  other  circumstance  of 
agreement,  than  that  by  virtue  of  either,  the  body  tends  to  lose  heat 
from  the  surface  more  rapidly  than  it  can  be  restored  from  within. 
The  instances,  on  the  contrary,  in  which  no  dew,  or  but  a  small 
quantity  of  it,  is  formed,  and  wlii(;h  are  also  extremely  various,  agree 
(bo  far  as  we  can  observe)  in  nothing  except  in  not  having  this  same 
property.  We  seem,  therefore,  to  have  detected  the  sole  difference 
,  between  (he  substances  on  Ivhich  dew  is  produced,  and  those  on  which 
it  is  not  produced.  And  t^us  have  been  realized  the  requiilitions  of 
what  we  nave  termed  the  Indiiiect  Method  of  Difference,  or  the  Joint 
Method  of  Agi^ement  and  Differencjs.  The  example  alR>rded  <^  this 
indirect  method,  and  of  the  fnannier  in  which  the  data  are  pi^pared 
for  it  by  the  Methods  of  Agreement  and  of  Ooncomitaiit  Variations, 
b  the  most  important  of  All  the  illusl^tions  of  induction  afibrded  by 
this  most  interesting  speculation. 

We  might  now  consider  the  question,  upon  what  the  deposition  of 
dew  depends,  to  be  completely  solved,  if  we  could  be  quite  sure  that 
the  substances  on  which  dew  is  produced  differ  from  those  on  which  it 
is  not,  in  notkmg  but  in  the  property  of  losing  heat  from  the  surface 
faster  than  the  loss  can  be  repafred  frxnh  within.  And,  although  we 
never  can  have  that  complete  certainty,  this  is  not  of  so  much  import- 
ance as  might  at  first  be  supposed ;  !R»r  we  have,  at  aH  events,  ascer 
tained  that  even  if  there  be  any  other  quality  hitherto  uhobservea 
which  is  present  in  all  the  substances  wliich  contract  dew,  and  absent 
in  those  which  do  not,  this  other  property  must  be  oiie  which,  in  all 
that  great  number  of  substances,  is  present  Or  absent  exactly  where  the 
property  of  being  a  better  radiator  than  conductor  is  present  or  absent ; 
on  extent  of  coincidence  which  affords  the  strongest  presumption  of  a 
commimity  of  casse,  and  a  consequent  invariable  coexistence  between 
the  two  properties ;  so  that  the  property  of  being  a  better  radiator 
than  conductor,  if  not  itself  liie  cause,*  almost  certainly  always  accom- 
panies the  cause,  and  for  purposes  of  prediction,  no  error  will  be 
committed  by  treating  it  as  if  it  were  really  such. 

Reveitine  now  to  an  earlier  stage  of  the  inquiry,  let  us  remember 
that  we  had  asoeitained  th«t,  in  every  instance  where  dew  is  fbrmed, 
there  is  actual  coldness  of  the  surface  below  the  temperature  of  the 
suT'^uiding  air;  but  we  were  not  sure  whether  this  coldness  was  the 
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causa  of  dew,  or  its  effect.  This  doubt  we  are  now  able  to  reBuhfrn 
We  have  found  that,  in  every  such  instance,  the  substance  must  be  one 
which,  by  its  own  properties  or  laws,  would,  if  exposed  in  the  night, 
become  colder  than  tne  surroundine  air.  But  if  the  dew  were  the 
cause  of  the  coldness,  that  effect  would  be  produced  in  other  substances, 
and  not  solely  in  those  whose  own  laws  suffice  to  produce  it  whether 
there  were  dew  or  no.  That  supposition,  therefi>re,  is  repelled.  But 
tliere  were  only  three  suppositions  possible ;  the  dew  is  the  cause  oi 
the  coldness;  both  are  caused  by  some  third  circumstance;  or  the 
coldness  is  the  cause  of  the  dew.  The  first  is  refuted.  The  second  is 
inapplicable :  the  cause  of  the  coldness  is  a  known  cause ;  a  radiation 
from  the  surface  greater  than  can  be  supplied  by  conduction :  now  this, 
by  its  known  laws,  can  produce  no  direct  effect  except  coldness.  There 
remains  only  the  third  supposition,  that  the'  coldness  is  the  cause  of  the 
dew:  which,  therefore,  may  be  considered  as  completely  made  out. 

This  law  of  causation,  already  so  amply  established,  admits,  how- 
ever, of  most  efficient  additional  corroboration  in  no  less  than  three 
ways.  First,  by  deduction  from  the  ^known  laws  of  aqueous  vapor 
when  diffiised  through  air  or  any  other  gas ;  and  although  we  have 
not  yet  come  to  the  Deductive  ]^^thod,  we  wUl  not  omit  what  is  neces- 
sary to  render  this  speculation  complete.  It  is  known  by  direct  exper* 
iment  that  only  a  limited  quantity  of  water  can  remain  suspended  in 
the  state  of  vapor  at  each  degree  of  temperature,  and  that  this  maxi- 
mum grows  less  and  less  as  the  temperature  diminishes.  From  this  it 
follows,  deductively,  that  if  there  is  already  as  much  vapor  suspended 
as  the  air  will  contain  at  its  existing  temperature,  any  lowering  of  that 
temperature  will  cause  a  portion  of  the  vapor  to  be  condensed  and 
become  water.  But,  again,  we  know  deductively,  from  the  laws  of 
heat,  that  the  contact  of  the  air  with  a  body  colder  than  itself,  will 
necessarily  lower  the  temperature  of  the  stratum  of  air  immediately 
applied  to  its  surface ;  and  will  therefore  cause  it  to  part  with  a  portion 
of  Its  water,  which  accordingly  will,  by  the  ordinary  laws  of  gravita- 
tion or  cohesion,  attach  itself  to  the  surface  of  the  body,  thereby  con- 
stituting dew.  This  deductive  proof,  it  will  have  been  seen,  has  the 
advantage  of  proving  at  once,  causation  as  well  as  coexistence ;  and  it 
has  the  additional  advantage  that  it  also  accounts  for  the  exceptions  to 
the  occurrem*e  of  the  phenomenon,  the  cases  in  which,  although  the 
body  is  coldet  than  the  air,  yet  no  dew  is  deposited ;  by  showing  that 
this  will  necessarily  be  the  case  when  the  air  is  so  undersupplied  with 
aqueous  vapor,  comparatively  to  its  temperature,  that  even  when  some- 
what cooled  by  the  contact  of  the  colder  body,  it  can  still  continue  to 
hold  in  suspension  all  the  vapor  which  was  previously  suspended  in  it : 
thus  in  a  very  dry  summer  there  are  no  dews,  in  a  very  dry  winter  do 
hoar  frost.  Here,  therefore,  b  an  additional  condition  of  the  produc- 
tion of  dew,  which  the  methods  we  previously  made  use  of  failed  to 
detect,  and  which  might  have  remained  stiU  undetected,  if  recourse  had 
not  been  had  to  the  plan  of  deducing  the  effect  from  the  ascertained 
properties  of  the  agents  known  to  be  present. 

The  second  corroboration  of  the  theory  is  by  direct  experiment, 
according  to  the  canon  of  the  Method  of  Difference.  We  can,  by 
cooling  Uie  surface  of  any  body,  find  in  all  cases  some  temperature 
(more  or  less  inferior  to  that  of  the  surrounding  air,  according  to  its 
bygrometric  condition,)  at  which  dew  will  begin  to  be  deposited. 
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(Zere,  too,  therefore,  the  causation  is  directly  proved.  We  can,  it  ib 
true,  accomplish  this  only  on  a  small  scale ;  but  we  have  ample  reason 
to  conclude  that  the  same  operation,  if  conducted  in  Nature's  gi'eat 
laboratory,  would  equally  produce  the  effect. 

And,  finally,  even  on  that  great  scale  we  are  able  to  verify  the  result. 
The  case  is  one  of  those  (rare  cases,  as  we  have  shown  them  to  be)  in 
which  Nature  works  the  experiment  for  us  in  the  same  manner  in 
which  we  ourselves  perform  it ;  introducing  into  the  previous  state  of 
things  a  single  and  perfectly  definite  new  circumstance,  and  manifest- 
ing the  effect  so  rapidly  that  there  is  not  time  for  any  other  material 
change  in  the  preexisting  circumstances.  Let  us  quote  again  Sir  John 
Ilerschel : — ^'^  It  is  observed  that  dew  is  never  copiously  deposited  in 
situations  much  screened  fit>m  the  open  sky,  and  not  at  all  in  a  cloudy 
night ;  but  if  the  douds  toithdrato  even/or  a  Jew  minutes^  and  leave  a 
dear  opening ,  a  depontion  of  dew  presently  begins ^  and  goes  on  increas- 
ing. . . .  Dew  formed  in  clear  intervals  will  often  even  evaporate  again 
when  the  sky  becomes  thickly  overcast."  The  proof^  therefore,  is 
complete,  that  the  presence  or  absence  of  an  uninterrupted  communi 
cation  with  the  sky  causes  the  deposition  or  non-deposition  of  dew. 
Nowi  since  a  clear  sky  is  nothing  but  the  absence  of  clouds,  and  it  is  a 
known  property  of  clouds,  as  of  all  other  bodies  between  which  and 
any  given  object  nothing  intervenes  but  an  elastic  fluid,  that  they 
tend  to  raise  or  keep  up  the  superficial  temperature  of  the  object  by 
radiating  heat  to  it,  we  see  at  once  that  the  disappearance  of  clouds 
wiU  cause  the  surface  to  cool ;  so  that  Nature,  in  this  case,  produces  a 
change  in  the  antecedent  by  definite  and  known  means,  and  the  con- 
sequent follows  accordingly :  a  natural  experiment  which  satisfies  the 
reauisitions.c^  the  Method  of  Difference.^ 

The  accumulated  proof  of  which  the  Theory  of  Dew  has  been  found 
susceptible,  is  a  strikmg  example  of  the  fullness  of  assurance  which  the 
inductive  evidence  of  laws  of  causation  may  attain,  in  cases  in  which 
the  invariable  sequence  is  by  no  means  obvious  to  a  superficial  view, 
[t  is  unnecessary  to  subjoin  Sir  John  HerscheVs  summary  of  the  result, 
as  it  does  not  contain  all  the  proofii  which  I  have  given,  and  our  more 
detailed  analysis  of  each  step  of  the  process  renders  such  a  recapitula- 
tion unnecessary. 

§  5.  This  admirable  example  will  have  conveyed  to  any  one  by 
whom  it  has  been  duly  followed,  so  clear  a  conception  of  the  use  and 
practical  management  of  three  of  the  four  methods  of  experimental 

*  I  must,  however,  remark,  that  this  example,  which  feems  to  militate  against  the  asser- 
tion we  made  of  the  comparative  inapplicability  of  the  Method  of  Difference  to  cases  oi 
pnre  observation,  is  really  one  of  those  exceptions  which,  according  to  a  proverbial  expres- 
sion, prove  the  general  ^'         "        *^      '"  ^    «      -•  .  ,  .^  -.^T  .  .      . 

expenroent,  seems  to  ha 
succeeded  in  prodacing 
in  which,  though  he  succeeds  in  producing  the  phenomenon,  he  does  so  by  employing  com- 
plex means,  which  he  is  unable  perfectly  to  analyze,  and«pm  form,  thererore,  no  sufficient 
judgment  what  portion  of  the  effects  may  be  due,  not  to  the  supposed  cause,  but  to  some 
unknown  agency  of  the  means  by  which  that  cause  was  produced.  In  the  natural  experi- 
ment which  we  are  speaking  of,  the  means  used  was  the  clearing  off  a  canopy  x>f  clouds  * 
and  we  certainly  do  not  know  sufficiently  in  what  this  process  consists,  or  upon  what  it 
depends,  to  be  certain  ^  jvnon  that  it  mignt  not  operate  upon  the  deposition  of  dew  inde- 
pendently of  any  thermometric  effect  at  the  earth  s  surface.  Even^  therefore,  m  a  case  so 
nvorable  as  this  to  Nature's  experimental  talents,  her  experiment  is  of  little  tndue  except 
in  corroboration  of  a  -rqplusion  already  attained  through  other  means. 


24S  iNDUonoN. 

inquiry,  as  to  supersede  the  necessity  of  any  further  exemplificatioii 
of  them*  The  remaining  method,  that  of  Residues,  not  havmg  found 
any  place  either  in  this  or  in  the  two  preceding  inTestigations,  I  shaiU 
extract  from  Sir  John  Herschel  some  examples  of  that  method,  with 
the  remarks  hy  which  they  are  introduced. 

**  It  is  by  this  process^  in  fiict,  that  science,  in  its  px^esent  advanced 
state,  is  chiefly  promoted.  Most  of  the  phenomena  which  Nature 
presents  are  very  complicated;  and  when  the  effects  of  all  known 
causes  are  estimatod  with  exactness,  and  subducted,  the  residual  ^sicts 
are  constantly  appearing  in  the  form  of  phenomena  altogether  new, 
and  leading  to  the  most  nnportant  oondunons. 

"For  example:  the  return  of  the  comet  predicted  by  Professor 
Encke,  a  great  many  dmes  in  succession,  and  the  general  good  agree- 
ment of  its  calculated  with  its  observed  place  during  any  one  c^  its 
periods  of  visibility,  would  lead  us  to  say  that  its  gravitation  towards 
the  sun  and  planets  is  the  sole  and  sufficient  cause  of  all  the  phenom- 
ena of  its  orbitual  motion :  but  when  the  effect  of  this  cause  is  strictly 
calculated  and  subducted  from  the  observed  motion,  there  is  found  to 
remain  behind  a  residual  phenomenon^  which  would  never  have  been 
otherwise  ascertained  to  exist,  which  is  a  small  anticipation  of  the 
time  of  its  reappearance,  or  a  diminution  of  its  periodic  time,  which 
cannot  be  accounted  for  by  gravity,  and  whose  cause  is  therefore  to  be 
inquired  into.  Such  an  anticipation  would  be  caused  by  the  resistance 
of  a  medium  disseminated  through  the  celestial  regions;  and  as  there 
are  other  good  reasons  for  believing  this  to  be  a  vera  camsa^^  (an 
actually  existing  antecedent,)  '^it  has  therefore  been  ascribed  to  such 
a  resistance. 

"  M.  Arago,  having  suspended  a  magnetic  needle  by  a  silk  thready 
and  set  it  in  vibration,  observed,  that  it  came  much  sooner  to  a  state 
of  rest  when  suspended  over  a  plate  of  copper,  than  when  no  such 

5 date  was  beneath  it.  Now,  in  both  cases  there  were  two  verm  causal* 
antecedents  known  to  exist)  '<  why  it  should  come  at  length  to  rest, 
viz.,  the  resistance  of  the  air,  whidi  opposes,  and  at  length  destroys, 
all  motions  performed  in  it ;  and  the  want  of  perfect  molnlity  in  the 
silk  thread.  But  the  effect  of  these  causes  being  exactly  known  by 
the  observation  made  in  the  absence  of  the  copper,  and  bein^  thus 
allowed  for  and  subducted,  a  residual  phenomenon  appeared,  m  the 
fact  that  a  retarding  influence  was  exerted  by  the  copper  itself;  and 
this  fact,  once  ascertained,  speedily  led  to  the  knowledge  of  an  entirely 
new  and  unexpected  class  of  relations.''  This  example  belongs,  how- 
ever, not  to  the  Method  of  Residues  but  to  the  Method  of  Difference, 
the  law  being  ascertained  by  a  direct  comparison  of  the  results  of  two 
experiments,  which  differed  in  nothine  but  the  presence  or  absence  of 
die  plate  of  copper.  To  have  made  it  exemplify  the  Method  of  Res- 
idues, the  effect  of  the  resistance  of  the  air  and  that  of  the  rigidity  of 
the  silk  should  have  been  calculated  dpriori^  firom  the  laws  obtained 
by  separate  and  foreTOne  experiments. 

"  Unexpected  and  peculiarly  striking  confirmationB  of  inductive 
laws  firequently  occur  in  the  form  of  residual  phenomena,  in  the  course 
of  investigations  of  a  widely  different  nature  fcom  those  which  gave  rise 
to  the  inductions  themseh^es.  A  very  elegant  example  may  be  cited 
in  the  imexpected  confirmation  of  the  law  of  the  development  of  heat 
in  elastic  fluids  by  compression,  which  is  afforded  by  the  phenomena 


EZAMPLS8   OF  THE   FOUE   METHODS.  $249 

of  sound.  The  inquiiy  into  the  cause  of  sound  had  led  to  ev'ndusicMis 
respecting  its  mode  of  prop^atton,  from  which  its  Telocity  in  the  aif 
coiud  be  preciselj  calculatea.  The.  caleulatioDS  were  perfoGrmed; 
but,  when  compared  with  fact,  tibough  the  agreement  was  quite  suffi- 
cient to  show  the  general  correctness  of  the  caus6  and  mode  oi  propa 
gation  assigned,  yet  the  it/kaie  relocity  could  not  be  shown  to  anse 
from  this  theory.  There  was  still  a  residual  yelocity  to  be  accounted 
for,  which  placed  dyiuucal  philosophers  for  a  long  time  in  a  great 
dilemma.  At  length  Laplace  struck  on  the  happy  idea,  that  this 
might  arise  from  the  hea$  developed  in  the  act  oa  that  condensa* 
tion  which  necessarily  takes  place  at  eyery  vibration  by  which  sound 
is  conveyed.  The  matter  was  subjected  to  exact  calculation,  and 
the  result  was  at  once  the  complete  explanation  of  the  residual  phe- 
nomenon, and  a  striking  confirmation  of  the  general  law  of  the  devel- 
opment of  heat  by  compression,  under  circumstances  beyond  ardficial 
imitation." 

"  Many  of  the  new  elements  of  chemiBtry  have  been  detected  in  the 
investigation  of  residual  phenomena.  Thus  Arfwedson  discovered 
lithia  by  perceiving  an  excess  of  weight  in  the  sulphate  produced  from 
a  small  portion  of  what  he  considered  as  magnesia  present  in  a  mineral 
he  had  analyzed.  It  is  on  this  principle,  too,  that  the  small  concen- 
trated residues  of  great  operations  in  the  arts  are  ahnost  sure  to  be  the 
lurking  places  of  new  chemical  ingredients:  witness  iodine,  btome^ 
selenium,  and  the  new  metals  accompanying  pladna  in  the  experi* 
ments  of  Wollaston  and  Tennant.  It  was  a  happy  thought  of  G^uber 
to  examine  what  everybody  else  threw  away."* 

The  disturbing  effects  mutually  produced  by  the  earth  and  planets 
tipon  each  other^s  motions  were  first  brought  to  light  as  residual  phe* 
nomena,  by  the  difierence  which  appeared  between  the  observed 
places  of  those  bodies,  and  the  places  calculated  on  a  consideration 
solely  of  their  gravitation  towards  the  sun.  It  was  this  which  deter-* 
mined  philosophers  to  consider  the  law  of  gravitation  as  obtaining  be- 
tween all  bodies  whatever,  and  therefore  between  all  particles  of 
matter ;  tiieir  first  tendency  having  been  to  regard  it  as  a  force  acting 
only  between  each  planet  or  satellite  and  the  central  body  to  whose 
system  it  belonged.  Again,  the  catastrophists,  in  geology,  be  their 
opinion  right  or  wrong,  support  it  upon  Uie  plea,  that  after  the  effect 
of  all  causes  now  in  operation  has  been  allowed  for,  there  remains  m 
the  existing  constitution  of  the  earth  a  laige  residue  of  facts,  proving 
the  existence  at  fixrmer  periods  either  of  other  forces,  or  of  the  same 
forces  in  a  much  greater  degree  of  intensity.  To  add  one  more 
example :  if  it  be  possible  to  establish,  vyhat  is  eetierally  rather  as- 
sumed than  proved,  that  there  is  in  6ne  hmnan  inmvidual,  one  sex,  or 
one  race  of  mankind  over  another,  an  inherent  and  inexplicable  supe- 
riority in  mental  faculties,  this  must  be  proved  by  subtracting  from  die 
differences  of  intellect  which  we  in  fact  see,  aU  that  can  be  traced  by 
known  laws  either  to  the  ascertained  differences  of  physical  organiza 
tion,  or  to  the  differences  which  have  existed  in  the  outward  circum- 
stances in  which  the  subjects  of  tiie  comparison  have  hitherto  been 
placed.  What  these  causes  might  fail  to  account  for,  would  constitute 
a  residual  phenomenon,  which  and  which  alone  would  be  evidence  oi 
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*  HsftscHBL,  vi  tnpra^  pp.  7S-^,  and  80. 
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an  ulterior  original  distinction^  and  the  measure  of  its  amount.  But 
the  strongest  assertors  of  such  supposed  differences  have  hitherto  heen 
very  negligent  of  providing  themselves  with  these  necessary  logical 
conditions  of  the  establishment  of  their  doctrine. 

The  spirit  of  the  Method  of  Residues  being,  it  is  hoped,  sufficiently 
intelligible  fix>m  these  examples,  and  the  other  three  methods  having 
been  so  aptly  ezempHfied  in  the  inductive  processes  which  produced 
the  Theory  of  Dew,  we  may  here  close  our  CKposition  oi  the  foui 
methods,  considered  as  employed  in  the  investigation  of  the  simplei 
and  more  elementarv  order  of  the  combinations  of  phenomena. 


CHAPTER  I. 

OF  PLUltALIT7  OF  CAUSES;  AND  OF  THB  INTEEIIECTUBE  OF  EFFECTS. 

§  1.  In  the  preceding  exposition  of  the  four  methods  of  observation 
and  experiment,  by  which  we  contrive  to  distinguish  among  a  mass  of 
coexistent  phenomena  the  particular  effect  due  to  a  given  cause,  or  the 
particular  cause  which  gave  birth  to  a  given  effect ;  it  has  been  neces- 
sary to  suppose,  in  the  nxist  instance,  for  the  sake  of  simplification,  that 
this  analytical  operation  is  encumbered  by  no  other  oifficulties  than 
what  are  essentially  inherent  in  its  nature;  and  to  represent  to  our- 
selves, therefore,  every  efl^t,  on  the  one  hand  as  connected  exclu- 
sively with  a  single  cause,  and  on  the  other  hand  as  incapable  of  being 
mixed  and  confounded  with  any  other  coexistent  effecL  We  have  re- 
garded abcde,  the  aggregate  of  the  phenomena  existing  at  any  mo- 
ment, as  consisting  of  dissimilar  facts,  a,5,c,<2,  and  e,  for  each  of  which 
•one,  and  only  one,  cause  needs  be  sought;  the  difficulty  being  only  that 
of  singling  out  this  one  cause  £rom  the  multitude  of  antecedent  circum- 
stances, A,  B,  C,  D,  and  E/ 

If  such  were  the  fact,  it  would  be  comparatively  an  easy  task  to  in- 
vestigate the  laws  of  nature.  But  the  supposition  does  not  hold,  in 
either  of  its  parts.  In  the  first  place,  it  is  not  true  that  the  same  phe- 
nomenon is  always  produced  by  the  same  cause :  the  effect  a  may 
sometimes  arise  fix>m  A,  sometimes  from  B.  And,  secondly,  the  effects 
of  different  causes  are  often  not  dissimilar,  but  homogeneous,  and 
marked  out  by  no  assignable  boundaries  from  one  another :  A  and  B 
may  produce  not  a  and  &,  but  different  portions  of  an  effect  a.  The 
obscurity  and  difficulty  of  the  investigation  of  the  laws  of  phenomena 
is  singularly  increased  by  the  necessity  of  adverting  to  these  two  cir- 
cumstances ;  Intermixture  of  Effects,  and  Plurality  of  Causes.  To  the 
latter,  being  the  simpler  of  the  two  considerations,  we  shall  first  direct 
our  attention. 

It  is  not  true,  then,  that  one  effect  must  be  connected  with  only  one 
cause,  or  assemblage  of  conditions ;  that  each  phenomenon  can  be  pro- 
duced only  in  one  way.  There  are  often  several  independent  modes 
in  which  Uie  same  phenomenon  could  have  originated.  One  fact  may 
be  the  consequent  in  several  invariable  sequences ;  it  may  follow,  with 
equal  uniformity,  any  one  of  several  antecedents,  or  collections  of  ante- 
cedents.   Many  causes  may  produce  motion :  many  causes  may  pro* 
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iuce  some  kinda  of  Bensation :  many  causes  may  produce  death.  A 
given  effect  may  really  be  produced  by  a  certam  cause^  and  yet  be 
perfectly  capable  of  being  produced  witibout  it. 

§  2.  One  of  the  principal  consequences  of  this  fact  of  Plurality  of 
Causes  is,  to  render  the  first  of  our  inductive  methods,  that  of  ^yee- 
n|en$,  uncertain.  To  illustrate  that  method,  we  supposed  two  instances. 
"^BC  followed  by  a  bCf  and  A  D  E  followed  hjade»  From  these  in- 
stances it  might  be  concluded  that  A  is  an  invariable  antecedent  of  a; 
and  even  that  it  is  the  unconditional  invariable  antecedent  or  cause,  if 
we  could  be  sure  that  there  is  no  other  antecedent  common  to  the  two 
cases.  That  this  difficulty  may  not  stand  in  the  way,  let  us  suppose 
the  two  cases  positively  ascertained  to  have  no  antecedent  in  common 
except  A.  The  moment,  however,  that  we  let  in  the  possibility  of  a  plu- 
rality of  causes,  the  conclusion  fails.  For  it  involves  a  tadt  suppo- 
sition that  a  must  have  been  produced  in  both  instances  by  the  same 
cause.  If  there  can  possibly  nave  been  two  causes,  those  two  may,,  for 
example,  be  C  and  E  :  the  one  may  have  been  the  cause  of  a  in  the 
former  of  the  instances,  the  other  in  the  latter,  A  having  no  influence 
in  either  case. 

Suppose,  for  example,  that  two  great  artists,  or  great  philosophers, 
that  two  extremely  selfish,  or  extremely  generous  characters,  were 
compared  together  as  to  the  circumstances  of  their  education  and  his* 
toiy ,  and  the  two  cases  were  found  to  agree  only  in  one  circumstance : 
would  it  follow  that  this  one  circumstance  was  die  cause  of  the  quality 
which  characterized  both  those'  individuals  1  Not  at  all;  fur  the 
causes  at  work  to  produce  any  given  type  of  character  are  innumer- 
able ;  and  the  two  persons^mi^t  equally  have  Agreed  in  their  char- 
acter, although  there  had  been  no  manner  of  resemblance  in  their 
previous  histoiy. 

This,  therefore,  is  a  characteristic  imperfection  of  the  Method  ol 
Agreement ;  from  which  imperfection  th^  Mflri^od  gf  Difference  is  free. 
For  if  we  have  two  instances,  ABC  and  B  C,  oT  which  B6  gives  he, 
and  A  being  added  converts  it  into  a  3  c,  it  is  certain  that  in  this  instance 
at  least  A  was  either  the  cause  of  a,  or  an  indispensable  portion  of  its 
cause,  even  though  the  cause  which  produces  it  m  other  instances  may 
be  altogether  different.  Plurality  or  Causes,  therefore,  not  only  does 
not  diminish  the  reliance  due  to  the  Method  of  Difference,  but  does  not 
even  render  a  greater  number  of  observations  or  experiments  necessary : 
two  instances,  the  one  positive  and  the  other  negative,  are  still  suffi* 
cient  for  the  most  complete  and  rigorous  induction.  Not  so,  however, 
with  the  Method  of  Agreement.  The  conclusions  which  that  yields, 
when  the  number  of  instances  compared  is  small,  are  of  no  real  value, 
except  as,  in  the  character  of  suggestions,  they  may  lead  either  to 
experiments  bringing  them  to  the  test  of  the  Method  of  Difference,  or 
to  reasonings  which  may  explain  and  verify  them  deductively. 

It  is  only  when  the  instances,  being  indefinitely  multiplied  and  varied, 
continue  to  suggest  the  same  result,  that  this  result  acquires  any  high 
degree  of  independent  value.  If  there  are  but  two  instances,  ABC 
and  A  D  E,  although  these  instances  have  no  antecedent  in  common 
except  A,  yet  as  the  effect  may  possibly  have  been  produced  in  the 
two  cases  by  difierent  causes,  the  result  is  at  most  only  a  slight  proba- 
bility in  fiivor  of  A  ;  there  may  be  causation,  but  it  is  almost  equ^^Up 
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probable  that  therel  was  only^  as  lihe  escpresaion  is,  a  coincidence.  Bnt 
the  oftener  we  repeat  the  observation,  varying  the  circumstances,  this 
more  we  advance  towards  a  solution  of  this  doubt.  For  if  we  try 
A  F  O,  AH  K,  &c.,  all  entirely  unlike  one  anpther  except  in  containing 
the  circumstance  A,  and  if  we  find  the  eSect  a  entering  into  the  result 
in  all  these  oases,  we  mudt  suppose  one  of  two  thingSi  either  that  it  is 
caused  by  A,  or  that  it  has  as  many  different  causes  as  there  are  in- 
stances. With  each  addition,  therefore,  to  'the  number  of  instances, 
the  presumption  is  strengthenefd  in  favor  of  A.  The  inquirer,  of  course, 
will  not  neglect,  if  an  opportunity  present  itself,  to  exclude  A  fix>m 
some  one  of  these  combinations,  from  A  H  K  for  instance,  and  by  trying 
H  R  separately,  appeal  to  the  Method  of  Difference  in  aid  of  the  Method 
of  Agreement.  By  the  former  method  alone  can  it  be  ascertained  that 
A  is  the  cause  of  a.*  but  that  it  is  either  tiie  cause  or  another  effect  of 
the  same  cau6e,  may  be  placed  beyond  any  reasonable  doubt  by  the 
Method  of  Agreement,  provided  tiie  instances  are  very  numerous,  as 
wfill  as  sufficiently  various. 

/After  how  great  a  multiplication,  then,  of  varied  instances,  all  agree- 
ing in  no  other  antecedent  except  A,  is  the  supposition  of  a  plurality 
of  causes  sufficiently  rebutted,  and  the  conclusion  tiiat  a  is  die  effect  of 
A  divested  of  the  characteristic  imperfection  and  reduced  to  a  virtual 
certainty  %  This  ia  a  question  Which  we  cannot  be  exempted  from 
answering ;  but  the  consideration  of  it  belongs  to  what  is  called  the 
Theory  of 'Probability,  which  will  form  die  subject  of  a  chapter  here- 
after. It  is  Been,1iowever,  at  once,  tl^at  tiie  conclusion  does  amount  to 
a  practical  oeitainty  after  a  sufficient  number  of  instances,  and  tiiat  the 
method,  therefore,  is  not  radically  vitiated  by  tiie  characteristic  imperfec- 
tion. The  result  of  these  considerations  Is  only,  in  the  first  place,  to 
point  out  a  new  source  of  inferiority  in  the  Method  of  Agreement  as 
compared  with  other  modes  of  investigation,  and  new  reasons  for  never 
resting  contented  vnth  the  results  obtained  by  it,  witiiout  attempting  to 
confirm  them  eitiier  by  tiie  Method  of  Difference,  or  by  connecting 
them  deductively  with  some  law  or  laws  already  ascertained  by  that 
superior  melftiod.  /^nd,  in  the  second  place,  we  learn  from  this,  the 
true  tiieory  of  the  value  of  mere  nufnber  of  instances  in  inductive 
inquiry.  The  tendency  of  unscientific  inquiries  is  to  rely  too  much 
upon  number,  without  analyzing  the  instances ;  without  lcN>king  closely 
enough  into  their  nature,  to  ascertain  what  circumstances  are  or  are  not 
eliminated  by  means  of  them.  Most  people  hold  their  conclusions 
witii  a  degree  ci  assurance  proportioned  to  the  mere  mass  of  the  expe 
rience  on  which  they  appear  to  rest:  not  considering  that  by  the  addi 
tion  of  instances  to  instances,  all  of  the  same  kind,  that  is,  differing  from 
one  another  only  in  points  already  recognized  as  immaterial,  nothing 
whatever  is  added  to  the  evidence  of  the  conclusion.  A  single  instance 
eliminttting  some  antecedent  which  existed  in  all  tiie  other  cases,  is  et 
more  value  than  the  greatest  multinide  of  instatoces  which  are  reckoned 
by  tiieir  number  alone.  It  is  necessary,  no  doubt,  to  assure  ourselves, 
by  a  repetition  of  the  observation  or  experiment,  that-  no  error  has 
been  committed  concerning  the  individual  facts  observed;  and  until  we 
have  assured  ourselves  of  this,  instead  of  varying  the  circumstances,  wo 
cannot  too  scrupidously  repeat  the  same  experiment  or  observation 
without  any  change.  But  when  once  this  assurance  has  been  obtained, 
the  multiplication  of  instances  whidi  do  not  exclude  any  more  cir' 
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owDStoiMtes  would  be  entixdiy  Q8alesa»  were  it  net  for  liie  Plurality 
of  Causes. 

It.  is  of  iiopcirtaaoe  to  remark,  that  the  peculiar  modification  of  the 
Method  of  Agreement  which,  as  partaking  in  some  degree  of  the  na* 
tore  of  the  Method  of  Difference,  I  have  called  the  J<Hnt  Method  of 
Agreement  and  Difference,  is  not  affected  by  the  characteristic  imper- 
fection now  p<Mnted  ool.  For,  in  the  joint  method,  it  is  supposed  not 
only  that  the  instances  in  which  a  is,  agree  only  in  containmg  A,  but 
also  that  the  instances  in  which  a  is  not,  agree  only  in  not  contain* 
ing.  A.  Now,  if  this  be  so,  A  must  be  not  only  the  cause  of  a,  but  the 
only  possible  cause :  fi>r  if  there  were  anouier,  as  tar  example  B, 
then  in  the  instances  in  which  a  is  not»  B  must'haTe  been  absent  as 
well  as  A«  and  it  would  not  be  true  that  these  instances  agree  only 
in  not  containing  A.  This,  therefore,  constitates  an  immense  advan- 
tage of  the  joint  method  orer  the  sinmle  Method  of  Agreement  It 
may  seem,  indeed,  that  the  adyantage  does  not  belong  so  much  to  the 
joint  method,  as  to  one  of  its  two  premisees  (if  they  may  be  so 
called),  the  negative  premiss.  The  Method  of  Agre^nent,  when 
applied  to  negatiye  instances,  or  those  in  which  a  phenomenon  does 
not  take  place,  is  certainly  free  from  Uie  characteristic  imperfection 
which  affects  it  in  the  affirmative  case.  The  negative  premiss,  it 
might  therefore  be  supposed,  could  be  worked  .as  a  simple  case  of 
the  Method  of  Asre^ent,  vnthout  re^juiring  an  affirmative  premiss  to 
be  joined  with  it.  /But  although  this  is  true  in  principle,  it  is  gen- 
erally altogether  impossible  to  work  the  Method  of  Agreement  by 
negative  instances  without  positive  ones:  it  is  so  much  more  dim* 
cult  to  exhaust .  the  field  of  negation  than  that  of  affirmation.^/For 
instance,  let  the  question  be,  what  is  the  cause  of  the  transparency  of 
bodies :  with  what  prospect  of  success  could  we  set  ourselves  to 
inquire  directly  in  what  the  multi&rions  substances  which  are  noi 
transparent,  9gvee  1  But  we  might  hope  much  sooner  to  seize  some 
point  of  resemblance  among  the  comparatively  few  and  definite 
species  of  objects  which  are  transparent ;  and  this  being  attained, 
we  should  quite  naturally  be  put  upon  examining  whether  the  adf> 
iCKce  of  this  one  circumstance  be  not  precisely  the  point  in  which 
all  opaque  substances  will  be  found  to  resemble. 

The  Joint  Method  of  Agreement  and  Difference,  therefore,  or,  as 
I  have  otherwise  called  it,  the  Indirect  Method  of  Differences  (be^ 
cause,  like  the  Mediod  of  Difference  properly  so  called,  it  proceeds  by 
ascertaining  how  and  in  what  the  oases  where  the  phenomenon  is 
present,  d£Ser  from  those  in  which  it  is  absent)  is,  afler  the  direct 
Method  of  Difference,  the  most  powerful  of  the  remaining  instru- 
mentB  of  inductive  investigation ;  and  in  the  sciences  which  depend 
on  pure  observation,  with  little  or  no  aid  from  experiment,  this 
method,  so  well  exemplified  in  the  beautifiil  speculation  on  the  cause 
of  dew,  is  the  primary  resource,  so  fiv  as  direct  appeals  to  experi- 
ence are  concerned. 

§  3.  We  have  thus  far  treated  Plurality  of  Oauses  only  as  a  possible 
supposition,  which,  until  removed,  renders  our  inductions  uncertain, 
and  have  only  considered  by  what  means,  where  tk&  plurality  does  not 
really  exist,  we  may  be  enabled  to  disprdve  it  But  we  must  also  con- 
sider it  as  a  case  actually  occurring  in  nature,  and  which,  as  oflen  as 
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ft  does  occur,  our  methods  of  induction  ought  to  he  cs^Mthle  of  ascer- 
taining and  establishing.  For  this,  howoTer,  there  is  required  no 
oecuhar  method*  When  an  eflkct  is  really  producible  by  two  or  more 
causes,  the  process  for  detecting  them  is  in  no  way  different  from  that 
by  which  we  discover  single  causes.  They  may  (first)  be  discovered 
.as  separate  sequences,  by  separate  sets  of  instances.  One  set  of  ob- 
servations or  cfXperiments  shows  that  the  sun  is  a  cause  of  heat,  another 
that  friction  is  a  source  of  it,  another  that  percussion,  another  that  elec- 
tricity, another  that  chemical  action  is  such  a  source.  Or  (secondly) 
the  plurality  may  come  to  light  in  the  course  of  collating  a  number  of 
Distances,  when  we  attempt  to  find  some  circumstance  m  which  they 
all  agree,  and  fail  in  doine  so.  We  find  it  impossible  to  trace,  in' all 
the  cases  in  which  the  effect  is  met  with,  any  common  circumstance. 
We  find  that  we  can  eliminate  ail  the  antecedents ;  that  no  one  of  them ' 
IS  present  in  all  the  instances,  no  one  of  them  indispensable  to  the 
efiect.  On  closer  scrutiny,  however,  it  appears,  that  diough  no  one  is 
always  present,  one  or  other  of  several  always  is.  If,  on  turther  anal- 
ysis, we  can  detect  in  these  any  common  element,  wo  may  be  able  to 
ascend  from  them  to  some  one  cause  which  is  the  really  operative  cir- 
cumstance in  them  alL  Thus  it  mi^ht,  and  peihaps  will  be,  discovered, 
that  in  the  production  of  heat  by  friction,  percussion,  chemical  action,  &c., 
the  ultimate  source  is  one  and  the  same.  But  if  (as  continually  hap- 
pens) we  cannot  take  this  ulterior  step,  the  different  antecedents  must  be 
set  down  as  distinct  causes,  each  sufficient  of  itself  to  produce  the  effect. 
We  may  here  close  our  remarks  on  the  Plurality  of  Causes,  and  pro- 
•  ceed  to  the  still  more  peculiar  and  more  complex  case  of  the  Intermix- 
ture of  Effects,  and  the  interference  of  causes  with  one  another :  a 
case  constituting  the  principal  part  of  the  complication  and  difficulty  of 
the  study  of  nature ;  and  with  which  the  four  only  possible  methods 
of  directly  inductive  investigation  by  observation  and  experiment,  are 
for  the  most  part,  as  will  appear  presentlvt  quite  unequal  to  cope. 
The  instrument  of  Deduction  alone  is  adequate  to  unravel  the  com- 
plexities proceeding  from  this  source ;  and  the  fbur  methods  have  httle 
more  in  their  power  than  to  supply  premisses  for  our  deductions. 

§  4.  A  concurrence  of  two  or  more  causes,  not  separately  producing 
each  its  own  effect,  but  interfering  with  or  modifying  the  effects  of  one 
another,  takes  place,  as  has  already  been  explained,  in  two  different 
ways.  In  the  one  case,  which  is  exemplified  by  the  joint  operation  of 
different  forces  in  mechanics,  the  separate  effects  of  cdl  the  causes  con- 
tinue to  be  produced,  but  are  compounded  with  one  another,  and  dis- 
appear in  one  total.  In  the  other  case,  illustrated  by  the  case  of  chem- 
ical action,  the  separate  effects  cease  entirely,  and  are  succeeded  by 
phenomena  altogether  different,  and  governed  by  different  laws. 

Of  these  cases  the  former  is  by  far  the  more  fi:equent,  and  this  case 
it  is  which,  for  the  most  part,  eludes  the  grasp  of  our  experimental 
methods.  The  other  and  exceptional  case  is  essentially  amenable  to 
them.  When  the  laws  of  the  original  agents. cease  entirely,  and  a 
phenomenon  makes  its  appearance,  which,  with  reference  to  those 
laws,  is  quite  heteroceneous ;  when,  for  exanjple,  two  gaseous  sub 
stances,  hydrogen  and  oxygen,  on  being  brought  together,  throw  off 
their  peculiar  properties,  and  produce  ue  substance  called  water ;  in 
*  Sttch  cases  the  new  fact  may  be  subjected  te  experimental  inquiry,  like 


INTERMIZTUEE   OF   EFFECTB.  255 

any  other  phenomenon ;  and  the  elements  which  are  said  to  compoee 
it  may  be  considered  as  the  mere  agents  of  its  production ;  the  condi 
tions  on  which  it  depends,  the  facts  which  make  up  its  cause. 

The  effecU  of  the  new  phenomenon,  the  properties  of  water,  for  in- 
stance, are  as  easily  found  by  experiment  as  the  effects  of  any  other 
cause.  But  to  discover  the  cause  of  it,  that  is,  the  particular  conjunc- 
tion of  agents  from  which  it  results,  is  often  difficult  enough.  In  the 
first  ^lace,  the  origin,  and  actual  production  of  the  phenomdnon,  is 
most  frequently  inaccessible  to  our  observation.  If  we  could  not  have 
learned  the  composition  of  water  until  we  found  instances  in  which  it 
was  actually  produced  from  oxygen  and  hydrogen,  we  should  have 
been  forced  to  wait  until  the  casucd  thought  struck  some  one  of  passing 
an  electric  spark  through  a  mixture  of  the  two  gases,  or  inserting  a 
lighted  taper  into  it,  merely  to  try  what  would  happen.  Further,  even 
if  we  could  have  ascertained  by  die  Method  of  Agreement,  that  oxygen 
and  hydrogen  were  both  present  when  water  is  produced,  no  experi- 
mentation on  oxygen  and  hydrogen  separately,  no  knowledge  of  their 
laws,  could  have  enabled  us  deductively  to  infer  that  they  would  pro- 
duce water.     We  require  a  specific  experiment  on  the  two  combined. 

Under  these  difficulties,  we  should  generally  have  been  indebted  for 
our  knowledge  of  the  causef  of  this  class  of  effects,  not  to  any  inquiry 
directed  specifically  towards  that  end,  but  either  to  accident,  or  to  tho 
gradual  progress  of  experimentation  on  the  different  combinations  ot 
which  the  producing  agents  are  susceptible ;  if  it  were  not  for  a  pecu- 
liarity belonging  to  effects  of  this  description,  that  they  often,  under 
some  particular  combination  of  circumstances,  reproduce  their  causes. 
If  water  results  from  the  juxtaposition  of  hydrogen  and  oxygen  when- 
dver  this  can  be  made  sufficiently  close  and  intimate,  so,  on  the  other 
hand,  if  water  itself  be  placed  in  certain  situations,  hydrogen  and  oxy- 
gen are  reproduced  from  it :  an  abrupt  termination  is  put  to  the  new 
laws,  and  the  accents  reappear  separately  with  their  own  properties  as 
at  fiiBt.  What  is  called  chemical  analysis  is  the  process  of  searching 
for  the  causes  of  a  phenomenon  among  its  effects,  or  rather  among  the 
effects  produced  by  the  action  of  some  other  causes  upon  it. 

Lavoisier,  by  heating  mercury  to  a  high  temperature  in  a  close  vessel 
containing  air,  found  that  the  mercury  increased  in  weight  and  became 
what  wa\then  called  red  precipitate,  while  the  air,  on  being  examined 
after  the  experiment,  proved  to  have  lost  weight,  and  to  have  become 
incapable  of  supporting  life  or  combustion.  When  red  precipitate  was 
exposed  to  a  still  greater  heat,  it  became  mercury  again,  ana  ^ave-  off 
a  gas  which  did  support  life  and  flame.  Thus  the  agents  which  by 
their  combination  produced  red  precipitate,  namely,  the  mercury  and 
the  gas,  reappear  as  effects  resulting  m>m  that  precipitate  when  acted 
upon  by  heat.  So,  if  we  decompose  water  by  means  of  iron  filings, 
we  produce  two  effects,  rust  and  hydrogen :  now  rust  is  already  known 
by  experiments  upon  the  component  substances,  to  be  an  effect  of  the 
union  of  iron  and  oxygen :  the  iron  we  ourselves  supplied,  but  the 
oxygen  must  have  been  produced  from  the  water.  The  result  there- 
fore is  that  the  water  has  disappeared,  and  hydrogen  and  oxygen  have 
appeared  in  its  stead :  or  in  other  words,  the  original  laws  of  these 
gaseous  agents,  which  had  been  suspended  by  the  superinducdon  of 
9ie  new  laws  called  the  properties  of  water,  have  again  started  into 
existence,  and  the  causes  of  water  are  found  among  its  effects. 
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^  Where  two  pbenomena,  between  the  laws  or  properties  of  whi^h 
considered  in  themselves  no  connexion  can  be  traped,  are  thus  recipror 
cally  cause  and  effect,  each  capable  in  its  turn  of  being  produced  n*om 
the  other,  and  each,  when  it  jHroduces  the  other,  ceasing  itself  to  exis*" 
(aff  water  is  produced  from  oxygen  and  hydrogen,  and  oxygen  and 
hydrogen  are  reproduced  £x>m  water);  this  causatipn  of  the  two 
phenomena  by  one  another,  each  of  them  being  generated  by  the 
other's  destruction,  is  properly  transfonnation.  The  idea  of  chemical 
composition  is  an  idea  of  transformationy  but  of  a  transformation  which 
is  incomplete;  since  we  consider  the  oxygen  and  hydrogen  to  be 
present  m  the  water  €u  oxygen. and  hydrogen,  and  capable  of  being- 
discovered  in  it  if  our  senses  were  sufficiently  keen :  a  supposition  (for 
it  is  no  more)  grounded  solely  upon  the  fact,  that  the  weight  of  the 
water  is  the  sum  of  the  separate  weights  of  the  two  ingredientB.  If 
there  had  not  been  this  exception  to  the  entire  disappearancie,  in  the 
compound,  of  the  laws  of  the  separate  ingredients ;  if  the  combined 
agents  had  not,  in  this  one  particular  of  weight,  preserved  their  own 
Laws,  and  produced  a  joint  result  equal  to  the  sum  of  their  separate 
results ;  we  should  never,  probably,  have  had  the  notion  now  implied 
by  the  words  chemical  composition :  and,  in  the  &ct  of  water  produced 
from  hydrogen  and  oxygen  and  hydrogen  and  oxygen  produced  from 
water,  as  the  transformation  woiJd  have  been  complete,  we  should 
have  seen  only  a  transformation. 

In  these  cases,  then,  when  the  heteropathic  effect  (as  we  called  it  in 
a  former  chapter)  is  but  a  transformation  of  its  cause,  or  in  other 
words,  when  the  effect  and  its  cause  are  reciprocally  such,  and 
mutually  convertible  into  each  other;  the  problem  of  finding  the  cause 
resolves  itself  into  the  far  easier  one  of  finding  an  effect,  which  is  the 
kind  of  inquiry  that  admits  of  being  prosecuted  by  direct  experiment. 
But  there  are  other  cases  of  heteropathic  effects  to  which  this  mode  ot 
investigation  is  not  applicable.  Take,  for  instance,  the  heteropathic 
laws  of  mind ;  that  portion  of  the  phenomena  of  our  mental  nature 
which  are  analogous  to  chemical  rather  than  to  dynamical  phenomena; 
as  when  a  complex  passion  is  formed  by  the  coalition  of  several 
elementary  impulses,  or  a  complex  emotion  by  several  simple  pleasures 
or  pains,  of  which  it  is  the  result,  without  being  the  aggregate,  or  in 
any  respect  homogeneous  with  them.  The  product,  in  uiese  cases,  is 
generated  by  its  various  &ctors ;  but  the  factors  cannot  be  reproduced 
from  the  product :  just  to  a  youth  can  grow  into  an  old  man,  but  an 
old  man  cannot  grow  into  a  youth.  We  cannot  ascertain  from  what 
simple  feelings  any  of  our  complex  states  of  mind  are  generated,  as 
we  ascertain  the  ingredients  of  a  chemical  compound,  by  making  it, 
in  its  turn,  generate  them.  We  can  only,  therefore,  discover  these 
laws  by  the  slow  process  of  studying  the  simple  feelings  themselves, 
and  ascertaining  synthetically,  by  experimenting  on  the  various  com- 
binations of  which  they  are  susceptible,  what  they,  by  their  mutual 
action  upon  one  another,  are  capable  of  generating. 

§  5.  It  might  have  been  supposed  that  the  other,  and  apparently 
simpler  variety  of  the  mutual  interference  of  causes,  where  each  cause 
continues  to  produce  its  own  proper  effect  according  to  the  same  laws 
to  which  it  conforms  in  its  separate  state,  would  have  presented  fewer 
difficulties  to  the  inductive  inquirer  than  that  of  whicn  we  have  just 
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finished  the  consideration.  It  presents,  however,  so  &r  as  direct  in* 
duction  apart  from  deduction  is  concerned,  infinitely  greater  difficul- 
ties. When  a  concurrence  of  causes  gives  rise  to  a  new  effect  bearing 
no  relation  to  the  separate  effects  of  those  causes,  the  resulting  phe* 
nomeiton  at  least  stands  forth  undisguised,  invitinep  attention  to  its 
peculiarity,  and  presenting  no  obstacle  to  our  recognizing  its  presence 
or  absence  among  any  number  of  surrounding  phenomena.  It  admits 
therefore  of  being  easily  brought  under  the  canons  of  induction,  pro- 
vided instances  can  be  obtained  such  as  those  canons  require :  and  the 
non-occurrence  of  such  instances,  or  the  want  of  means  to  produce 
them  artificially,  is  the  real  and  only  difficulty  in  such  investigations ; 
a  difficulty  not  logical,  but  in  some  sort  physical.  It  is  otherwise  with 
eases  of  what,  in  a  preceding  chapter,  has  been  denominated  the 
Composition  of  Causes.  There,  the  effects  of  the  separate  causes  do 
not  terminate  and  ^ve  place  to  others,  thereby  ceasing  to  form  any 
part  of  the  phenomenon  to  be  investigated ;  on  the  contrary  they  stiU 
take  place,  but  are  intermingled  with,  and  disguised  by,  the  homoge- 
neous and  closely-allied  effects  of  other  causes.  They  are  no  loneer 
a,  3,  c,  dy  e,  existing  side  by  side,  and  continuing  to  be  separately  dis- 
cernible ;  they  are  +  a,  —  a,  \b,  —  3,  2h,  &c.,  some  of  which  cancel 
one  another,  while  many  others  do  not  appear  distinguishably  but 
merge  in  one  sum :  forming  altogether  a  result,  between  which  and 
the  causes  whereby  it  was  produced  there  is  often  an  insurmountable 
difficulty  in  tracing  by  observation  any  fixed  relation  whatever. 

The  general  idea  of  the  Composition  of  Causes  has  been  seen  to  be, 
that  although  two  or  more  laws  interfere  with  one  another,  and  appar 
rently  firustrate  or  modify  one  another's  operation,  yet  in  reality  all 
are  fulfilled,  die  collective  effect  being  the  exact  sum  total  of  the 
effects  of  die  causes  taken  separately.  A  familiar  instance  is  that  of  a 
body  kept  in  equilibrium  by  two  equal  and  contrary  forces.  One  of 
the  forces  if  acting  alone  would  carry  it  bb  far  to  die  west,  the  other  if 
acting  alone  would  carrv  it  exactly  as  far  towards  die  east :  and  the 
result  is  the  same  as  if  it  had  been  first  carried  to  die  west  as  far  as 
the  one  force  would  carry  it,  and  then  back  towards  the  east  as  far  as 
the  other  would  carry  it,  that  is,  precisely  the  same  distance ;  being 
ultimately  left  where  it  was  found  at  first. 

All  laws  of  causation  are  liable  to  be  in  diis  manner  counteracted, 
and  seemingly  frustrated,  by  coming  into  conflict  with  other  laws,  the 
separate  result  of  which  is  opposite  to  theirs,  or  more  or  less  incon- 
sistent with  it.  And  hence,  with  almost  every  law,  many  instances  in 
which  it  really  is  entirely  fulfilled  do  not,  at  first  sight,  appear  to  be 
cases  o£  its  operation  at  all.  It  is  so  in  the  example  just  aaduced :  a 
force,  in  mechanics,  means  neither  more  nor  less  than  a  cause  of 
motion,  yet  the  sum  of  the  effects  of  two  causes  of  motion  may  be  rest. 
Again,  a  body  solicited  by  two  forces  in  directions  making  an  angle 
with  one  another,  moves  in  the  diagonal ;  and  it  seems  a  paradox  to 
say  diat  motion  in  die  diagonal  is  the  sum  of  two  motions  in  two  other 
lines.  Motion,  however,  is  but  change  of  place,  and  at  every  instant 
the  body  is  in  the  exact  place  it  would  have  been  in  if  the  forces  had 
acted  during  alternate  instants  instead  of  acting  in  die  same  instant, 
(saving  that  if  we  suppose  two  fi>rces  to  act  succesrively  which  are  ir 
truth  simultaneous,  we  must  of  course  allow  diem  double  die  time.) 
[t  IB  evident,  dierefore,  diat  each  fierce  has  had,  during  each  instant* 
Kk 
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all  the  efiect  which  belonged  to  it ;  and  that  the  modifying  influence 
which  one  of  two  concurrent  causes  is  said  to  exercise  with  respect  to 
the  other,  may  be  considered  as  exerted  not  over  the  action  of  thd 
cause  itself,  but  over  the  effect  after  it  is  completed.  For  all  purposes 
of  predicting,  calculating,  or  explaining  their  joint  result,  causes  which 
compound  their  effects  may  be  treated  as  if  they  produced  simultane- 
ously each  of  them  its  own  effect,  and  all  these  effects  coexisted  visibly. 

Since  tlie  laws  of  causes  are  as  really  fulfilled  when  the  causes  are 
said  to  be  counteracted  by  opposing  causes,  as  when  they  are  lef^  to 
their  own  undisturbed  action^  we  must  be  cautious  not  to  express  the 
laws  in  such  terms  as  would  render  the  assertion  of  their  being  fulfilled 
in  those  cases  a  contradiction.  If,  for  instance,  it  were  stated  as  a  law 
of  nature  that  a  body  to  which  a  force  is  applied  moves  in  the  direction 
of  the  force,  with  a  velocity  proportioned  to  the  force  directly,  and  to 
its  own  mass  inversely ;  when  in  point  of  fact  some  bodies  to  which  a 
force  is  am)lied  do  not  move  at  all,  and  those  which  do  move  are,  from 
the  very  first,  retarded  by  the  action  of  gravity  and  other  resisting 
forces,  and  at  last  stopped  altogether ;  it  is  clear  that  the  general  propo- 
sition, although  it  would  be  true  under  a  certain  hypothesis,  would  not 
express  the  facts  as  they  actually  occur.  To  accommodate  the  expres- 
sion of  the  law  to  the  real  phenomena,  we  nmst  say,  not  that  the  object 
moves,  but  that  it  tends  to  move  in  the  direction  and  with  the  velocity 
specified.  We  might,  indeed,  guard  our  expression  in  a  different  mode, 
by  saying  that  the  body  moves  itt'|hat  manner  unless  prevented,  or  except 
in  so  far  as  prevmited  by  some  counteracting  cause.  But  the  body 
does  not  only  move  in  that  manner  unless  counteracted ;  it  tends  to 
move  in  that  manner  even  when  cotmteracted ;  k  still  exerts,  in  the 
original  direction,  the  same  energy  of  movement  as  if  its  first  impulse 
had  been  undisturbed,  and  produces,  by  that  energy,  an  exactly  equiva- 
lent quantity  of  effect.  This  is  true  even  when  ibe  force  leaves  die 
body  as  it  found  it,  in  a  state  of  absolute  rest ;  as  when 'we  attempt  to 
raise  a  body  of  three  tons  weight  with  a  force  equal  to  one  ton.  For 
if,  while  we  are  applving  this  force,  the  wind  or  water  or  any  other 
agent  supplies  an  additional  force  just  exceeding  two  tooLS*  the  body 
will  be  raised ;  thus  proving  that  the  force  we  applied  exerted  its  full 
effect,  by  neutralizing  an  equivalent  portion  of  the  weight  which  it  was 
insufi&cient  altogether  to  overcome.  And  if,  while  we  are  exerting 
this  force  of  one  ton  upon  the  object  in  a  direction  contrary  to  that  m 
gravity,  it  be  put  into  a  scale  and  weighed,  it  vnll  be  found  to  have 
lost  a  ton  of  its  weight,  or,  in  other  words,  to  press  dovmwards  with 
a  force  only  equal  to  the  difference  of  the  two  forces. 

These  &.cts  are  correctly  indicated  by  the  expression  tendency.  All 
laws  of  causation,  in  consequence  of  their  liability  to  be  counteracted, 
require  to  be  stated  in  words  affirmative  of  tendencies  only,  and  not  ot 
actual  results.  In  those  sciences  of  causation  which  have  an  accurate 
nomenclature,  diere  are  special  words  which  signify  a  tendency  to  the 
particular  effect  with  whioi  the  science  is  conversant ;  thus  pressure,  in 
mechanics,  is  synonymous  with  tendency  to  motion,  and  forces  are  not 
reasoned  upon  as  causing  actual  motion,  but  as  exerting  pressure.  A 
similar  improvement  in  terminology  would  be  very  salutary  in  many 
other  branches  of  science. 

The  habit  of  neglecting  this  necessary  element  in  the  precise  ex- 
pression of  tb^  laws  of  nature,  has  given  birth  to  the  popular  prejudice 
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that  all  general  truths  have  exceptions ;  and  much  unmerited  distrust 
has  thence  accrued  to  the  conclusions  of  philosophy,  when  they  have 
been  submitted  to  the  judgment  of  persons  who  were  not  philosophers. 
The  rough  generalizations  suggested  by  common  observation  usually 
have  exceptions ;  but  the  principles  of  science,  or  in  other  words,  the 
laws  of  causation,  have  not.  "  What  is  thought  to  be  an  exception  to 
a  principle,"  (to  quote  words  used  on  a  different  occasion,)  "  is  always 
some  other  and  distinct  principle  cutting  into  the  former ;  some  other 
force  which  impinges  against  the  first  force,  and  deflects  it  from  its 
direction.  There  are  not  a  law  and  an  exception  to  that  law,  the  law 
acting  in  ninety-nine  cases  and  the  exception  in  one.  There  are  two 
laws,  each  possibly  acting  in  the  whole  hundred  cases,  and  bringing 
about  a  common  effect  by  their  conjunct  operation.  If  the  force  which, 
being  the  less  conspicuous  of  the  two,  is  called  the  disturbing  force, 
prevails  sufficiently  over  the  other  force  in  some  one  case,  to  constitute 
that  case  what  is  commonly  called  an  exception,  the  same  disturbing 
force  probably  acts  as  a  modifying  cause  in  many  other  cases  which,  no 
one  will  call  exceptions. 

"  Thus  if  it  were  stated  to  be  a  law  of  naJture  that  all  heavy  bodies 
fall  to  the  ground,  it  would  probably  be  said  that  the  resistance  of  the 
atmosphere,  which  prevents  a  baJlooh  from  falling,  constitutes  the 
balloon  an  exception  to  that  pretended  law  of  nature.  But  the  real 
law  is,  that  all  heavy  bodies  t€nd  to  fall ;  and  to  this  there  is  no  excep- 
tion, not  even  the  sun  and  moon ;  for  even  they,  as  every  astronomer 
knows,  tend  towards  the  earth,  with  a  force  exactly  equal  to  that  with 
which  the  earth  tends  towards  them.  The  resistance  of  the  atmosphere 
might,  in  the  particular  case  of  the  balloon,  from  a  misapprehension  of 
what  the  law  of  gravitation  is,  be  said  to  prevail  aver  the  law ;  but  its 
disturbing  effect  is  quite  as  real  ii%  every  other  case,  since,  though  it 
does  not  prevent,  it  retards  the  fall  of  all  bodies  whatever.  The  rule, 
and  the  so-called  exception,  do  not  divide  the  cases  between  them ; 
each  of  them  is  a  comprehensive  rule  extending  to  all  cases.  To  call 
one  of  these  concurrent  principles  an  exception  to  the  other,  is  super- 
ficial, and  contrary  to  the  correct  principles  of  nomenclature  and 
arrangement.  An  effect  of  precisely  the  same  kind,  and  arising  from 
ihe  same  cans?,  ought  not  to  be  placed  in  two  different  categories, 
merely  as  there  does  or  does  not  exist  another  cause  preponderating 
over  it" 

$  6.  We  have  now  to  consider  according  to  what  method  these 
complex  effects,  compoimded  of  the  effects  of  many  causes,  are  to  be 
studied ;  how  we  are  enabled  to  trace  each  effect  to  the  concurrence 
of  causes  in  which  it  originated,  and  ascertain  the  conditions  of  its 
recurrence,  the  circumstances  in  which  it  may  be  expected^  again  to 
occur.  The  conditions  of  a  phenomenon  which  arises  from  a  com 
position  of  causes,  may  be  investigated  either  deductively  or  experi 
mentally. 

The  case,  it  is  evident,  is  naturally  susceptible  of  the  deductive 
mode  of  investigation.  The  law  of  an  effect  of  this  description  is  a 
result  of  the  laws  of  the  separate  causes  on  the  combination  of  which 
it  depends,  and  is  therefore  in  itself  capable  of  being  deduced  from 
these  laws.  This  is  called  the  methoa  a  priori.  The  other,  or  a 
vosteriari  methol.  professes  to  proceed  according  to  the  canons  of 


360  INDUCTION. 

Experimental  inquiiy.  Considering  the  whole  assemblage  of  con- 
cuTFent  causes  which  produced  the  phenomenon,  as  one  single  cause, 
it  attempts  to  ascertain  that  cause  in  the  ordinary  manner,  by  a  com- 
parison of  instances.  This  second  method  subdivides  itself  into  two 
different  varieties.  If  it  merely  collates  instances  of  the  effect,  it  is  a 
method  of  pure  observation.  If  it  operates  upon  the  causes,  and  tries 
different  combinations  of  them  in  hopes  of  ultimately  •  hitting  the 
precise  combination  which  will  produce  the  given  total  effect,  it  is  a 
method  of  experiment. 

In  order  more  completely  to  clear  up  the  nature  of  each  of  these 
three  methods,  and  determine  which  of  them  deserves  the  preference, 
it  will  be  expedient  (conformably  to  a  favorite  maxim  of  Lord  Chan- 
cellor Eldon,  to  which,  though  it  has  often  incurred  philosophical 
ridicule,  a  deeper  philosophy  will  not  refuse  its  sanction),  to  ''  clothe 
them  in  circumstances.'*  We  shall  select  for  this  purpose  a  case 
w&ch  a.  yet  fimuehes  no  very  brilliant  exaniple  of  the  success  of  any 
of  the  three  methods,  but  which  is  all  the  more  suited  to  illustrate  the 
difficulties  inherent  in  them.  Let  the  subject  of  inquiry  be,  the  condi- 
tions of  health  and  disease  in  the  human  body ;  or  (for  greater  simpli- 
city), the  conditions  of  i-ecovery  from  a  ^ven  disease  ;  and  in  order 
to  narrow  the  question  still  more,  let  it  be  limited,  in  the  first  instance, 
to  this  one  inquiry :  Is,  or  is  not  some  particular  medicament  (mer- 
cury, fi>r  instance),  a  remedy  for  that  disease. 

Now,  the  deductive^  method  would  set  out  from  known  properties 
of  mercury,  and  known  laws  of  the  human  body,  and  by  reasoning 
from  these,  would  attempt  to  discover  whether  mercury  will  act  upon 
the  body  when  in  the  morbid  condition  supposed,  in  such  a  manner  as 
to  restore  health.  The  experimental  method  would  simply  administer 
mercury  in  as  many  cases  as  poaeible,  noting  the  age,  sex,  tempera- 
ment, and  other  peculiarities  oi  bodily  constitution,  the  particular  form 
or  variety  of  the  disease,  the  particular  sta?e  of  its  progress,  &c.,  re- 
marking in  which  of  these  cases  it  produced  a  salutaiy  effect,  and  with 
what  circumstances  it  wbs  on  those  occasions  combined.  The  method 
of  simple  observation  would  compare  instances  of  recovery,  to  find 
whether  they,  agreed  in  having  been  preceded  by  the  administration  ot 
mercury ;  or  would  compare  instances  of  recovery  with  instances  o* 
failure,  to  find  cases  whicn,  agreeing  in  all  other  respects,  differed  only 
in  the  fact  that  niercury  had  been  administered,  or  that  it  had  not. 

§  7.  That  the  last  of  these  three  modes  of  investigation  is  applicable 
to  the  case,  no  one  has  ever  seriously  contended.  No  conclusions  of 
value,  on  a  subject  of  such  intricacy,  ever  were  obtained  in  that  way. 
The  utmost  that  could  result  would  be  a  vague  general  impression  for 
or  against  the  efficacy  of  mercury,  of  no  real  avail  for  guidance  unless 
confirmed  by  one  of  the  other  two  methods.  Not  that  the  results, 
which  this  method  strives  to  obtain,  would  not  be  of  the  utmost  possi- 
ble value  if  they  could  be  obtained.  If  all  the  cases  of  recovery  which 
presented  themselves,  in  an  examination  extending  to  a  ereat  number 
of  instances,  were  cases  in  which  mercury  had  been  administered,  we 
might  generalize  with  confidence  from  this  experience,  and  should 
have  obtained  a  conclusion  of  real  value.  But  no  such  basis  for  gene- 
ralization can  we,  in  a  case  of  this  description,  hope  to  obtain.  The 
reason  is  that  which  we  have  so  often  spoken  of  as  constituting  the 
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characteristic  imperfectioa  of  the  Method  of  Agreement ;  Plurality  of 
Causes.  Supposing  e^en  that  mercury  does  tend  to  cure  the  disease, 
so  many  other  causes,  both  natural  and  artificial,  also  tend  to  cure  it, 
that  there  are  sure  to  be  abundant  instances  of  recovery  in  which 
meicury  has  not  been  administered :  unless,  indeed,  the  practice  be  to 
administer  it  in  all  cases;  on  which  supposition  it  wUl  equally  be 
found  in  the  cases  of  fidlure. 

When  an  effect  results  from  the  union  of  many  causes,  the  share 
which  each  has  in  the  determination  of  the  effect  cannot  in  general  be 
great :  and  the  effect  is  not  likely,  even  in  its  presence  or  absence, 
still  less  in  its  variations,  to  follow  very  exactly  any  |pe  of  the  causes. 
Recovery  from  a  disease  is  an  event  to  which,  in  every  case,  many  influ- 
ences must  concur.  Mercury  may  be  one. such  influence ;  but,  from 
the  very  fact  that  there  are  many  other  such,  it  will  necessarily  hi^pen 
that  aldiough  mercury  is  administered,  the  patient,  for  want  of  oUier 
concurring  influences,  will  often  not  recover,  and  that  he  often  wOl 
recover  when  it  is  not  administered,  the  other  favorable  influences 
being  sufficiently  powerful  without  it.  Neither,  therefore,  will  the 
instances  of  recovery  a^free  in  the  administration  of  mercury,  nor  will 
the  instances  of  failure  agree  in  the  non-administration  of  it.  It  is 
much  if,  by  multiplied  and  accurate  returns  from  ho^itals  and  the  like, 
we  can  collect  that  there  are  rather  more  recoveries  and  rather  fewer 
failures  when  mercury  is  administered  than  when  it  is  not ;  a  result  of 
very  secondary  value  even  as  a  g^ide  to  prtfotice,  and  almost  worthless 
as  a  contribution  to  the  theory  of  the  subject 

§  8.  The  inapplicability  of  the  method  of  simple  observation  to 
ascertain  the  conditions  of  effects  dependent  on  many  concurring  causes, 
being  thus  recog^zed;  we  shall  next  inquire  whether  any  greater 
benefit  can  be  expected  from  the  other  branch  of  the  a  posteriori 
method,  that  which  proceeds  by  directly  trying  different  combinations 
of  causes,  either  artificially  produced  or  found  in  nature,  and  taking 
notice  what  is  their  effect :  as,  for  exainple,  by  actually  trying  the  effect 
of  mercury,  in  as  many  different  circumstances  as  possible.  This 
method  differs  from  the  one  which  we  have  just  examined,  in  turning 
our  attention  directly  to  the  causes  or  stents,  instead  of  turning  it  to 
the  effect,  recovery  from  the  disease.  And  since,  as  a  general  rule, 
the  effects  of  causes  are  far  more  accessible  to  our  study  than  the  causes 
of  effects,  it  is  natural  to  think  that  this  method  may  be  successful 
although  the  former  must  necessarily  fioL 

The  method  now  under  consideration  is  called  the  Empirical  Method ; 
and  in  order  to  estimate  it  fairly,  we  m'^t  suppose  it  to  be  completely, 
not  incompletely,  empirical.  We  must  exclude  from  it  everything 
which  partakes  of  the  nature  not  of  an  experimental  but  of  a  deductive 
operation.  If  for  instance  we  try  experiments  with  mercury  upon  a 
person  in  health,  in  order  to  ascertain  the  general  laws  of  its  action 
upon  the  human  body,  and  then  reason  from  these  laws  to  determine 
how  it  vrill  act  upon  persons- affected  with  a  particular  disease,  this 
may  be  a  really  effectual  method,  but  this  is  deduction.  The  experi- 
mental method  does  not  derive  the  law  of  a  complex  ease  from  the 
simpler  laws  which  conspire  to  produce  it,  but  makes  its  experiments 
directly  upon  the  complex  case.  We  must  make  entire  abstraction  of 
^11  knowledge  of  the  simpler  tendencies,  the  modi  operandi  of  mercury 
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in  detail ;  oui  experimentation  must  aim  at  obtaining  a  direct  aiuwai 
to  the  specific  question,  Does  or  does  not  mercury  tend  to  cure  the 
particular  disease  ? 

Let  us  see,  therefore,  how  far  this  case  admits  of  the  observance  d 
those  rules  of  experimentation,  which  it  is  found  necessary  to  observe 
in  other  cases.  When  we  devise  an  experiment  to  ascertain  the  effect 
of  a  given  agent,  there  are  certain  precautions  which  we  ^ever,  if  we 
can  help  it,  omit.  In  the  first  place,  we  introduce  the  agent  into  the 
midst  of  a  set  of  circumstances  which  we  have  exactly  ascertained.  It 
needs  hardly  be  remarked  how  far  this  condition  is  firom  being  realized 
in  any  case  comected  with  the  phenomena  of  life  ;  how  rar  we  are 
from  knowing  wnat  are  all  the  circumstances  which  preexist  in  any 
instance  in  which  mercury  is  administered  to  a  living  being.  This 
difficulty,  however,  though  insuperable  in  most  cases,  may  not  be  so 
in  all ;  diere  are  sometimes  (though  I  should  think  never  in  physiology) 
concurrences  of  many  causes,  in  which  we  yet  know  accurately  what 
the  causes  are.  But  when  we  have  got  clear  of  this  obstacle  we  en- 
counter another  still  more  serious.  In  other  cases,  when  we  intend  to 
try  an  experiment,  we  do  not  reckon  it  enough  that  there  be  no  cir- 
cumstance in  the  case,  the  presence  of  which  is  imknown  to  us.  We 
require  also  that  none  of  the  circumstances  which  we  do  know  of,  shall 
have  effects  susceptible  of  being  confounded  with  those  of  the  agent 
whose  properties  we  wish  to  study.  We  take  the  utmost  pains  to 
exclude  all  causes  capabl<^K)f  composition  with  the  given  cause ;  or  if 
forced  to  let  in  any  such  causes,  we  take  care  to  make  them  such,  that 
we  can  compute  and  allow  for  their  influence,  so  that  the  effect  of  the 
given  cause  may,  afler  the  subduction  of  those  other  effects,  be  appa- 
rent as  a  residual  phenomenon. 

These  precautions  are  inapplicable  to  such  cases  as  we  are  now  con- 
sidering. The  mercury  of  our  experiment  being  tried  with  an  unkiiowB 
multitude  (or  even  let  it  be  a  knovtrn.  multitude)  of  other  influencing 
circumstances,  the  mere  fact  of  their  being  influencing  circumstances 
implies  that  they  disguise  the  effect  of  the  mercury,  and  preclude  ua 
from  knowing  whether  it  has  any  effect  or  no.  Unless  we  afready  knew 
what  and  how  much  is  owing  to  every  other  circumstance  (that  is,  un- 
less we  suppose  the  very  problem  solved  which  we  are  considering  the 
means  of  solving),  we  cannot  tell  that  those  other  circumstances  may 
not  have  produced  the  whole  of  the  effect,  independently  or  even  in 
spite  of  the  mercury.  The  Method  of  Diffei^ence,  in  the  ordinary  mode 
of  its  use,  namely,  by  comparing  the  state  of  things  following  the  ex- 
periment with  the  state  which  preceded  it,  is  thus,  in  the  case  of  inter- 
mixture of  effects,  entirely  unavailing ;  because  other  causes  than  that 
whose  effect  we  are  seeking  to  determine,  have  been  operating  during 
the  transition.  As  for  the  other  mode  of  employing  the  Method  of 
Difference,  namely,  by  comparing,  not  the  same  case  at  two  different 
periods,  but  different  cases,  this  in  the  present  instance  is  quite  chi- 
mericaL  In  phenomena  so  complicated  it  is  questionable  if  two  cases 
similar  in  all  respects  but  one  ever  occurred ;  and  were  they  to  occur, 
we  could  not  possibly  know  that  they  were  so  exactly  similar. 

Anything  like  a  scientific  use  of  the  method  of  experiment,  in  these 
complicated  cases,  is  therefore  out  of  the  question.  We  can  in  the 
most  favorable  cases  only  discover,  by  a  succession  of  trials,  that  a  cer- 
tain cause  is  very  <^en  followed  by  a  certain  effect.    For,  in  one  of 
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ihese  conjunct  effects,  the  portion  which  is  determined  by  any  one  of 
the  influencing  agents,  is  generally,  as  we  before  remarked,  but  small ; 
and  it  must  be  a  more  potent  cause  than  most,  if  even  the  tendency 
which  it  really  exerts  is  not  thwarted  by  other  tendencies  in  nearly  as 
many  cases  as  it  is  fulfilled. 

If  so  little  can  be  done  by  the  experimental  method  to  determine  the 
conditions  o^an  effect  of  many  combined  causes,  in  the  case  of  medical 
science,  still  less  is  this  method  applicable  to  a  glass  of  phenomena 
more  complicated  than  even  those  of  physiology,  the  phenomena  ox 
politics  and  history.  There,  Plurality  of  Causes  exists  in  almost  bound- 
less excess,  and  die  effects  are,  for  the  most  part,  inextricably  inter- 
woven with  one  another.  To  add  to  the  embarrassment,  most  of  the 
inquiries  in  political  science  relate  to  the  production  of  effects  of  a 
most  comprehensive  description,  such  as  the  public  wealth,  public 
security,  public  morality,  and  the  like :  results  liable  to  be  affected 
directly  or  indirectly  either  in  plus  or  in  minus  by  nearly  every  fact 
which  exists,  or  event  which  occurs,  in  human  society.  The  vulgar 
notion^at  the  safe  methods  on  political  subjects  are  those  of  Bacoman 

JnHuCtlOn^   that   lh6    true    fywfaft   ja   nr^t   gr^nflrgl    rAnannm^  Imf   gpftpifi^ 

experience,  will  one  day  be  quoted  as_  among  the  most  unequivocal 
iBsoitS  oFa  low'  Bfarenjf  the  'sjJecuTative  faculties  in  any  age  in  which  it 
is  accredited.  What  can  be  more  ludicrous  than  the  sort  of  parodies 
*5n  experimental  reasoning  which  one  is  accustomed  to  meet  with,  not 
in  popular  discussion  only,  but  in  grave  treatises  when  the  affairs  of 
nations  are  the  theme.  '*  How,"  it  is  asked,  **  can  an  institution  be 
bad,  when  the  country  has  prospered  under  it  V  "  How  can  such  or 
such  <*Auses  have  contributed  to  the  prosperity  of  one  country,  when 
another  has  prospered  without  them  V*  Whoever  makes  use  of  an 
argument  of  this  xind,  not  intending  to  deceive,  should  be  sent  back 
lo  learn  the  elements  of  some  one  of  the  more  easy  physical  sciences. 
Such  reasoners  ignore  the  fact  of  Plurality  of  Causes  in  the  very  case 
which  affords  the  most  signal  example  of  it.  So  little  could  be  con- 
eluded,  in  such  a  case,  from  any  possible  collation  of  individual  instances, 
that  even  the  impossibility,  in  social  phenomena  of  making  artificial 
experiments,  a  circumstance  otherwise  so  prejudicial  to  directly  induc- 
tive inquiry*  hardly  affords,  in  this  case,  additional  reason  of  regret. 
For  even  if  vre  could  try  experiments  upon  a  nation,  or  upon  the 
human  race,  with  as  little  scruple  as  M.  Majendie  tries  them  u^on  dogs 
or  rabbits,  we  should  never  succeed  in  making  two  instances  identical 
in  every  respect  except  the  presence  or  absence  of  some  one  definite 
circumstance.  The  nearest  approach  to  an  experiment,  in  the  philo- 
sophical sense,  which  takes  place  in  politics,  is  the  introduction  of  a 
new  operative  element  into  national  affairs  by  some  special  and  assign- 
able measure  of  government,  such  as  the  enactment  or  repeal  of  a 
particular  law.  But,  where  there  are  so  many  influences  at  work,  it 
requires  some  time- for  the  influence  of  any  new  cause  up<vi  national 
phenomena  to  become  apparent;  and  as  the  causes  operating  in  so 
extensive  a  sphere  are  not  only  infinitely  numerous,  but  in  a  state  ol 
perpetual  alteration,  it  is  always  certain  di&t  before  the  effect  of  a  new 
cause  becomes  conspicuous  enough  to  be  a  subject  of  induction,  so 
many  of  the  other  influencing  circumstances  will  have  changed  as  tn 
vitiate  tlie  experiment. 

Two,  tlierefore,  of  the  three  posRible  methods  for  the  study  of  pha 
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nomena  reaulting  from  the  compofiitioii  of  many  cauBes,  being  from  tb% 
very  nature  of  flie  case,  inefficient  and  illusory ;  there  remains  only 
the  third — ^that  wluch  considers  the  causes  separately,  and  computes 
the  effect  from  the  balan^ce  of  the  different  tend^icies  which  produce 
it :  in  short,  the  deducdve.  or  d  priwi  method.  The  more  particular 
consideration  of  this  intellectual  process  requms  a  chapter  to  itael£ 


CHAPTER  XI. 

OP  THE  DEDUCTITE  METHODl 


§  1.  The  mode  of  inyestigfUion  which,  from  the  proved  inapplicabili^ 
%,i  direct  methods  of  observation  and  experiment,  remains  to  us  as  the 
main  source  of  the  knowledge  we  possess,  or  can  acquire,  respecting 
tbe  conditions,  and  laws  of  recurrence,  of  the  more  complex  phenom- 
ena, is  called  in  its  most  general  expression,  the  D^^uctive  Method; 
and  consists  of  three  operations :  the  first,  one  of  direct  induction ;  the 
second,  of  ratiocination ;  and  the  third,  of  verification. 

I  call  the  first  step  in  ihe  process  an  inductive  operation,  because 
there  must  be  a  direct  induction  as  the  basis  of  the  whole ;  although 
in  many  particular  investigations  the  place  of  the  induction  may  be 
supplied  by  a  prior  deduction ;  but  the  premisses  of  this  prior  deduc- 
tion must  have  been  derived  from  induction. 

The  problem  of  the  Deductive  Method  is,  to  find  the  law  of  an  effect 
from  the  laws  of  the  different  tendencies  of  which  it  is  the  joint  result. 
The  first  requisite,  therefore,  is  to  know  the  laws  of  those  tendencies ; 
the  law  of  each  of  the  concurrent  causes :  and  this  supposes  a  previous 
process  of  observation  or  experiment  upon  each  cause  separately ;  or 
else  a  previous  deduction,  which  also  must  depend  for  its  ultimate 
premisses  upon  observation  or  experiment.  Thus,  if  the  subject  be 
social,  or  historical  phenomena,  the  premisses  of  the  Deductive  Method 
must  be  the  laws  of  the  causes  which  determine  that  class  of  phenom- 
ena ;  and  those  causes  are  human  actions,  together  with  the  genera, 
outward  circumstances  under  the  dominion  of  which  mankind  are 

S laced,  and  which  constitute  man's  position  in  this  world.  The  De« 
uctive  Method,  applied  to  social  phenomena,  must  begin,  therefor^ 
by  investigating,  or  must  suppose  to  have  been  already  investigated 
the  laws  of  human  action,  ana  those  properties  of  outward  things  by 
which  the  actions  of  human  beings  in  society  are  determined.  Some 
of  these  general  truths  will  naturally  be  obtained  by  observation  .and 
expeiiment,  others  by  deduction ;  the  more  complex  laws  of  human 
action,  for  example,  may  be  deduced  fr6m  the  simpler  ones ;  but  the 
simple  or  elementary  laws  will  always,  and  necessarily  have  been  ob- 
tained by  a  directly  inductive  process. 

To  ascertain,  then,  the  laws  of  each  separate  cause  which  takes  a 
share  in  producing  the  effect,  is  the  first  desideratum  of  the  Deductive 
Method.  To  know  what  the  causes  are,  which  must  be  subjected  to 
this  process  of  study^  may  or  may  not  be  difficult.  In  the  case  last 
mentioned,  this  first  conoition  is  of  easy  frilfilment.  That  social  ph&> 
nomena  depended  uo^n  the  acts  and  mental  impressions  of  humaa 
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beings,  ne^er  could  have  been  a  matter  of  any  doubt,  h^vtrever  imper- 
feotly  it  may  have  been  known  eitber  by  what  laws  dioee  impressions 
and  actions  are  governed,  or  to  what  social  consequences  their  laws 
naturally  lead.  Neither,  again,  after  physical  science  had  attained  a 
certain  development,  could  there  be  any  real  doubt  where  to  look  for 
the  laws  on  which  the  phenomena  of  li&  depend,  since  they  must  be 
the  mechanical  and  chemical  laws  of  the  solid  and  fluid  substances 
composing  the  organized  body  and  the  medium  in  which  it  subsists, 
togeuier  with  the  peculiar  vital  laws  of  the  different  tissues  constituting 
the  organic  structure.  In  other  cases,  really  far  more  simple  than 
these.  It  was  much  less  obvious  in  what  quarter  the  causes  were  to  be 
looked  for :  as  in  the  great  case  of  the  celestial  phenomena.  Until, 
by  combining  the  laws  of  certain  causes,  it  was  found  that  those  laws 
explained  all  the  &cts  which  experience  had  proved  concerning  the 
heavenly  motions,  and  led  to  predictions  which  it  always  venfied, 
mankind  never  knew  that  those  were  the  causes.  But  whether  we 
are  able  to  put  the  question  before  or  not  until  after  we  have  become 
capable  of  answering  it,  in  either  case  it  must  be  answered ;  the  laws 
of  the  different  causes  must  be  ascertained,  before  we  can  proceed  to 
deduce  from  them  the  conditions  of  the  effect. 

The  mode  of  ascertaining  these  laws  neither  is,  nor  can  be,  any 
>ther  than  the  fourfold  method  of  experimental  inquiry,  already  dis- 
cussed. A  few  remarks  on  the  appHcation  of  that  method  to  cases  of 
the  Composition  of  Causes,  are  all  that  is  requisite. 

It  is  obvious  that  we  cannot  expect  to  find  the  law  of  a  tendency, 
by  an  induction  from  cases  in  wnich  the  tendency  is  counteracteMd. 
The  laws  of  motion  could  never  have  been  brought  to  light  frt>m  the 
observation  of  bodies  kept  at  rest  by  the  equilibrium  of  opposing 
forces.  Even  where  the  tendency  is  not,  in  the  ordinary  sense  of  the 
word,  counteracted,  but  only  modified,  by  having  its  effects  compounded 
with  the  effects  arising  from  some  other  tendency  or  tendencies,  we 
are  still  in  an  unfavorable  position  for  tracing  by  means  of  such  cases, 
the  law  of  the  tendency  itself  It  would  have  been  difficult  to  dis* 
cover  the  law  that  every  body  in  motion  tends  to  continue  moving  in  a 
straight  line,  by  an  induction  from  instances  in  which  the  motion,  is 
deflected  into  a  curve,  by  being  compounded  with  the  pffect  of  an 
accelerating  force.  Notwithstanding  the  resources  afforded  in  this 
description  of  cases  by  the  Method  of  Concomitant  Variations,  the 
principles  of  a  judicious  experimentation  prescribe  that  the  law  of  each 
of  the  tendencies  should  be  studied,  if  possible,  in  cases  in  which  that 
tendency  operates  alone,  or  in  combination  with  no  agencies  but  those 
of  which  the  effect  can,  from  previous  knowledge,  be  calculated  and 
allowed  for. 

Accordingly,  in  the  cases,  unhappily  very  numerous  and  important, 
in  which  the  causes  do  not  su£fer  themselves  to  be  separated  and 
observed  apart,  there  is  much  difficulty  in  laying  down,  '^th  due 
certainty;  the  inductive  foundation  necessarv  to  support  the  deductive 
method.  This  difficulty  is  most  conspicuous  in  the  case  of  physiological 
phenomena;  it  being  impossible  to  separate  the  different  agencies 
which  collectively  compose  an  organized  body,  without  destroymg  the 
veiy  phenomena  which  it  is  our  object  to  investigate : 

-^-  following  life,  in  creriaret  we  disaect, 
We  loae  it,  in  the  moment  we  detect 
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And  for  this  reason  I  am  not  quite  prepared  to  agree  with  M.  Comte, 
in  deeming  the  science  of  society  and  government  intrinsically  a  more 
difficult  study  than  the  science  of  organic  and  animal  life.  I  cannoc 
but  incline  to  the  opinion,  that  physiology  is  embarrassed  by  greater 
natural  difficulties,  and  is  probably  susceptible  of  a  less  degree  of  ^  ^  Q 
ultimate  perfection,  than  the  social  science;  inasmuch  as  it  is  possible  \\  -  ' ' 
to  study  Uie  laws  of  one  man's  mind  and  actions  apart  from  other  men,  v  \ 

much  less  imperfectly  than  we  can  study  the  laws  of  one  organ  orv  .      ,,    C' 
tissue  of  the  human  body  apart  from  the  other  organs  or  tissues.  \^  ''    \ 

It  IB  profoundly  remarked  by  M.  Comte,  that  pathological  facts,  or, 
to  speak  in  coipmon  language,  diseases  in  their  different  forms  and 
degrees,  afford  in  the  case  of  physiological  investigation  the  nearest 
equivalent  to  experimentation  properly  so  called;  inasmuch  as  they 
onen  exhfbit  to  us  a  definite  disturbance  in  some  one  organ  or  organic 
function,  the  remaining  organs  and  functions  being,  in  the  first  instance 
at  least,  unaffected.  It  is  true  that  frt>m  the  perpetual  actions  and 
reactions  which  are  going  on  among  all  the  parts  of  the  organic 
economy,  there  can  be  no  prolonged  disturbance  in  any  one  function 
without  ultimately  involving  many  of  the  others ;  and  when  once  it  has 
done  so,  the  experiment  for  the  most  part  loses  its  scientific  value.  All 
depends  upon  observing  the  early  stages  of  the  derangement ;  which, 
unfortunately,  are  of  necessity  the  least  marked.  If,  however,  the 
organs  and  functions  not  disturbed  in  the  first  instance,  become  affected 
in  a  fixed  order  of  succession,  some  light  is  thereby  thrown  upon  the 
action  which  one  orean  exercises  over  another ;  and  we  occasionally 
obtain  a  series  of  efiects,  which  we  can  refer  with  some  confidence  to 
the  original  local  derangement ;  but  for  this  it  is  necessary  that  we 
should  know  that  the  original  derangement  wm  local.  If  it  was  what 
is  termed  constitutional,  that  is,  if  we  do  not  know  in  what  part  of  the 
animal  economy  it  took  its  rise,  or  the  precise  nature  of  the  disturbance 
*  which  took  place  in  that  part,  we  are  unable  to  determine  which  of  the 
various  derangements  was  cause  and  which  effect;  which  of  them 
were  produced  by  one  another,  and  which  by  the  direct,  though 
perhaps  tardy,  action  of  the  original  cause. 

'Besides  natural  pathological  facts,  we  can  produce  pathological  facts 
artificially ;  we  can  try  experiments,  even  in  the  popular  sense  of  the 
term,  by  subjecting  the  living*  being  to  some  external  agent,  such  as 
the  mercury  of  our  former  example.  As  this  experimentation  is  not 
intended  to  obtain  a  direct  solution  of  any  practical  question,  but  to 
discover  general  laws,  from  which  afi:erwards  the  conditions  of  any 
particular  effect  may  be  obtained  by  deduction ;  the  best  cases  to  select 
are  those  of  which  ttilb  circumstances  can  be  best  ascertained :  and 
such  are  generally  not  those  in  which  there  is  any  practical  object  in 
view.  The  experiments  are  best  tried,  not  in  a  state  of  disease,  which 
is  essentially  a  changeable  state,  but  in  the  condition  of  health,  com 
paratively  a  fixed  state.  In  the  one,  unusual  agencies  are  at  work, 
the  results  of  which  we  have  no  means  of  predicting;  in  the  other, 
the  course  of  the  accustomed  physiological  phenomena  would,  it  may 
generally  be  presumed,  remain  undisturbed,  were  it  not  for  the  dis- 
turbing cause  which  we  introduce. 

Such,  with  the  occasional  aid  of  the  method  of  Concomitant  Varia- 
tions (the  latter  not  less  encumbered  than  the  more  elementary 
methods,  by  the  peculiar  difficulties  of  the  subject),  are  our  indue 
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tive  resources  for  ascertaining  the  laws  of  the  causes  considered  sepa* 
rately,  when  we  have  it  not  in  our  power  to  make  trial  of  them  in  a 
state  of  actual  separation.  The  insumciency  of  these  resources  is  so 
glaring  that  no  one  can  be  surprised  at  the  backward  state  of  the 
science  of  physiology  ;  in  which  mdeed  our  knowledge  of  causes  is  so 
imperfect,  that  we  can  neither  explain,  nor  could,  without  specific 
experience,  have  predicted  many  of  the  facts  which  are  certified  to  us 
by  the  most  ordinary  observation.  Fort]anately,  we  are  much  better 
inarmed  as  to  the  empirical  laws  of  the  phenomena,  that  is,  the 
umformities  respecting  which  we  cannot  yet  decide  whether  they  are 
cases  of  causation  or  mere  results  of  it.  Not  only  has  the  order  in 
which  the  facts  of  organization  and  life  successively  manifest  them 
selves,  from  the  first  germ  of  existence  to  death,  been  found  to  be  uni- 
form, and  very  accurately  ascertainable;  but,  moreover,  by  a  great 
application  of  the  Method  of  Concomitant  Variations  to  die  entire 
facts  of  comparative  anatomy  and  physiology,  the  conditions  of  or- 
ganic structure  corresponding  to  each  class  of  functions  have  been 
determined  with  considerable  precision.*  Whether  these  organic 
conditions  are  the  whole  of  the  conditions,  and  whether  they  be  con- 
ditions at  all,  or  mere  collateral  effects  of  some  common  cause,  we  are 
quite  ignorant :  nor  are  we  ever  likely  to  know,  unless  we  could  coo* 
struct  an  organized  body,  and  try  whether  it  would  live. 

Under  such  disadvantages  do  we,  in  cases  of  this  description,  at 
tempt  the  initial,  or  inductive  step,  in  the  application  of  the  Deductive 
Meluod  to  complex  phenomena.  But  such,  fortunately,  is  not  the 
common  case,  in  general,  the  laws  of  the  causes  on  which  the  effect 
depends  may  be  obtained  by  an  induction  from  comparatively  simple 
instances,  or,  at  the  worst,  by  deduction  fr^m  the  laws  of  simpler 
causes  so  obtained.  By  simple  instances  are  meant,  of  course,  those 
in  which  the  action  of  each  cause  was  not  intermixed  or  interfered  ^ 
with,  or  not  to  any  great  extent,  by  other  causes  whose  laws  were 
unknown*  And  only  when  the  induction  which  furnished  the  prem- 
isses to  the  Deductive  Method  rested  upon  such  instances,  has  the 
application  of  such  a  method  to  the  ascertainment,  of  the  laws  of  a 
complex  effect,  been  attended  with  brilliant  results. 

§  2.  When  the  laws  of  the  causes  have  been  ascertained,  and  the 
first  stage  of  the  great  logical  operation  now  under  discussion  satis- 
factorily accomplished,  the  second  part  follows;  that  of  determining,  "N 
from  the  laws  of  the  causes,-  what  effect  any  mven  combination  of  those  ^ 
causes  will  produce.  This  is  a  process  of  calculation,  in  the  wider 
sense  of  the  term ;  and  very  often  involves  processes  of  calculation  in 
the  n^prowest  sense.  It  is  a  ratiocination ;  and  when  our  knowledge 
of  the  causes  is  so  perfect,  as  to  extend  to  the  exact  numerical  laws 
which  they  observe  in  producing  their  effects,  the  ratiocination  may 
reckon  among  its  premisses  the  ueorems  of  the  science  of  number,  in 
the  whole  immense  extent  of  that  science.  Not  only  are  the  highest 
truths  of  mathematics  of^en  required  to  enable  us  to  compute  an  effect, 
the  nun^erical  law  of  which  we  already  know ;  but,  even  by  the  aid 
of  those  highest  truths,  we  can  go  but  a  little  way.  In  so  simple  a 
case  as  the  celebrated  problem  of  three  bodies  gravitating  towards  one 

*  This  great  philosophical  operation  has  been  admirably  characterised  in  tbe  third  yoi' 
ooM  of  M.  Comte'8  truly  encyclopedicai  work. 
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atiotlier,  with  a  force  directly  as  their  mass  and  inversely  as  the  squaia 
ef  the  distance,  all  the  resources  of  the  calculus  hi^ve  not  hiuierto 
sufficed  to  obtain  anything  more  than  an  approximate  general  solution. 
In  a  case  a  little  more  complex,  but  still  one. of  the  simplest  which 
arise  in  practice,  that  of  the  motion  of  a  projectile,  the  causes  which 
a£fect  the  velocity  and  range  (for  example)  of  a  cannon-ball  may  be  all 
known  and  estimated ;  the  &ree  of  the  gunpowder,  the  angle  of  eleva- 
tion, the  density  of^he  air,  the  strength  and  direction  of  the  sound  | 
but  it  is  one  of  the  most  difficult  of  all  mathematical  problem%to 
combine  all  these,  so  as  to  determine  the  effect  resulting  from  their 
collective  action. 

Besides  the  theorems  of  number,  those  of  geometry  also  eome  in  8$ 
premisses,  where  the  effects  take  place  in  space,  and  involve  motion 
and  extension,  as  in  mechanics,  optics,  acoustics,  astronomy.  But 
when  the  complication  increases,  and  the  effects  are  under  the  influ- 
ence of  so  many  and  such  shifting  causes  as  to  give  no  room  either  for 
fixed  numbers,  or  for  straight  lines  and  regular  curves,  as  in  the  case 
of  physiological,  to  say  nothing  of  mental  and  social  phenomena,  the 
laws  of  number  and  extension  are  applicable,  if  at  all,  only  on  that 
large  scale  on  which  precision  of  details  becomes  unimportant ;  and 
although  these  laws  play  a  conspicuous  part  in  the  most  stnking 
examples  of  the  investigation  of  nature  by  the  Deductive  Method,  as 
for  example  in  the  Nev^tonian  theory  of  the  celestial  motions,  they  are 
by  no  means  an  indispensable  part  of  every  such  process.  All  that  is 
essential  in  it  is  the  ratiocination  from  a  general  law  to«a  particular 
case,  that  is,  the  determination,  by  means  of  the  particular  circum- 
stances of  that  case,  what  result  is  required  in  that  instance  to  fiilfill  the 
law.  Thus,  in  the  Torricellian  experiment,  if  the  &ct  that  air  hai- 
weight  had  been  previously  knovtm,  it  would  Ixave  been  easy,  without 
any  numerical  data,  to  deduce  from  the  general  law  of  equilibrium, 
that  the  mercury  would  stand  in  the  tube  at  such  a  height  that  the 
column  of  mercury  would  exactly  balance  a  column  of  the  atmosphere 
of  equal  diameter ;  because  otherwise,  equilibrium  would  not  exist 

By  such  ratiocinations  from  the  separate  laws  of  the  causes,  we  may, 
to  a  certain  extent,  succeed  in  answering  either  of  the  following  ques- 
tions: Given  a  certain  combination  of  causes,  what  effect  will  lollowt 
and,  What  combination  of  causes,  if  it  existed,  would  produce  a  given 
effect]  In  the  one  case,  we  determine  the  effect  to  oe  expected  in 
any  complex  circumstances  of  which  the  different  elements  are  known : 
in  the  oUier  case  we  learn,  according  to  what  law— -under  what  ante- 
cedent conditions— -a  given  complex  effect  will  recur. 

§  3.  But  (it  may  here  be  asked)  are  not  the  same  argumeyts  by 
which  the  methods  of  direct  observation  and  experiment  were  set 
aside  as  illusory  when  applied  to  the  laws  of  complex  phenomena, 
applicable  with  equal  force  against  the  Method  of  Deduction  t  When 
in  every  single  instance  a  multitude,  often  an  unknown  multitude,  of 
agencies,  are  clashing  and  combining,  what  security  have  we  that  in 
our  computation  h  priori  we  have  taken  all  these  into  our  reckoning  ) 
How  many  must  we  not  generally  be  ignorant  of  1  Among  those 
which  we  know,  how  probable  that  some  have  been  overlooked ;  and 
even  were  all  included,  how  vain  the  pretence  of  summing^  up  the 
effects  of  many  causes,  unless  we  know  accurately  the  numerical  law 
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ot  eacb, — a  condition  in  most  cases  not  to  be  fulfilled ;  and  even  when 
ftilfilled,  to  mal^e  the  calculation  transcends,  in  any  but  veiy  simple 
cases,  the  utmost  power  of  mathemadcal  science  with  its  most  modem 
improvements. 

These  objections  truly  have  much  weight,  and  would  be  altog;elhei 
unanswerable,  if  there  were  no  test  by  which,  when  we  employ  the 
Deductive  Method,  we  might  jud^  whether  an  error  of  any  of  the 
alxive  descriptions  had  been  committed  or  no.  Such  a  test,  however, 
there  is:  ana  its  application  forms,  under  the  name  of  Verification, 
the  thiid  essential  component  part  of  the  Deductive  Methddy'^thout 
which  all  the  results  it  can  give  have  little  other  value  than  that  of 
guess-work.  To  warrant  reliance  upon  the  general  conclusions  arrived 
at  by  deduction,  these  conclusions  must  be  found,  on  a  careful  com- 
parison, to  accord  with  the  results  of  direct  observation  wherever  it 
can  be  had.  If,  when  we  have  experience  to  compare  with  them,  this 
experience  confirms  them,  we  may  safely  trust  to  them  in  other  cases 
of  which  our  specific  experience  is  yet  to  come.  But  if  our  deductions 
have  led  to  the  conclusion  that  firom  a  particular  combination  of  causes 
a  given  efibct  would  result,  then  in  all  known  xBases  where  that  combi- 
nation can  be  shown  to  have  existed,  and  where  the  effect  has  not 
followed,  we  must  be  able  to  show  (or  at  least  to  make  a  probable 
surmise)  what  fi:xi8trated  it :  if  we  cannot,  the  theory  is  impenect,  and 
not  yet  to  be  relied  upon.  Nor  is  the  verification  complete,  imless 
some  of  the  cases  in  which  the  theory  is  borne  out  by  the  observed 
result,  &re  of  at  least  equal  complexity  with  any  other  cases  in  which 
its  application  could  be  called  for. 

It  needs  scarcely  be  observed,  that  if  direct  observation  and  collation 
of  instances  have  furnished  us  with  any  empirical  laws  of  the  effect, 
whether  true  in  all  observed  cases  or  only  true  for  the  most  part,  the 
most  effectual  verification  of  which  the  theory  could  be  susceptible 
would  be,  that  it  led  deductively  to  those  empirical  laws :  that  the 
uniformities,  whether  complete  or  incomplete,  which  were  observed  to 
exist  among  the  phenomena,  were  accounted  for  by  the  laws  of  the 
causes,  were  such  as  could  not  but  exist  if  those  be  really  the  causes 
by  which  the  phenomena  are  produced.  Thus  it  was  very  reasonably 
deemed  an  essential  requisite  of  any  true  theory  of  the  causes  of  the 
celestial  motions,  that  it  should  lead  by  deduction  to  Kepler's  laws : 
which,  accordingly,  the  Newtonian  theory  did. 

In  order,  therefore,  to  facilitate  the  verification  of  theories  obtained 
by  deduction,  it  is  important  that  as  many  as  possible  of  the  empirical 
laws  of  the  phenomena  should  be  ascertained,  by  a  comparison  of  in- 
stances, conformably  to  the  Method  of  Agreement :  as  well  as  (it  must 
be  added)  that  the  phenomena  themselves  should  be  described,  in  the 
most  comprehensive  as  well  as  accurate  manner  possible ;  by  collect- 
ing from  the  observation  of  parts,  the  simplest  possible  correct  expres- 
sion for  the  corresponding  wholes :  as  wnen  the  series  of  the  observed 
places  of  a  planet  was  first  expressed  by  a  system  of  epicycles,  and 
subsequently  by  an  ellipse. 

It  is  worth  remarking,  that  complex  instances  which  would  have 
been  of  no  use  for  the  discovery  of  the  simple  laws  into  which  we 
ultimately  analyze  their  phenomena,  nevertheless,  when  they  have 
served  to  verify  the  analysis,  become  ad4^tional  evidence  of  the  laws 
themselves.     Although  we  could  not  have  got  at  the  luw  from  com 
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plex  cases,  still  when  the  law,  got  at  otherwise,  is  found  to  be  in 
accordance  with  the  result  of  a  complex  case,  that  case  becomes  a 
new  experiment  on  the  law,  and  helps  to  confirm  what  it  did  not 
assist  us  to  discover.  It  is  a  new  trial  of  the  principle  in  a  different 
set  of  circumstances ;  and  occasionally  serves  to  eliminate  some  cir- 
cumstance not  previously  excluded,  and  to  effect  the  exclusion  of 
which,  might  require  an  experiment  impossible  to  be  executed.  This 
was  strikingly  conspicuous  m  the  example  formerly  quoted,  in  which 
the  difference  between  the  observed  and  the  calculated  velocity  of 
sound  was  ascertained  to  result  from  the  heat  extricated  by  the  con- 
densation which  takes  place  in  each  sonorous  vibration.  This  was  a 
trial,  in  new  circumstances,  of  the  law  of  the  development  of  heat  by 
compression ;  and  it  certainly  added  materially  to  the  proof  of  the  uni- 
versality of  that  law.  Accordingly  any  law  of  nature  is  deemed  to 
have  gained  in  point  of  certainty,  by  being  found  to  explain  some 
complex  case  wmch  had  not  previously  been  thought  of  in  connexion 
with  it ;  and  this  indeed  is  a  consideration  to  which  it  is  the  habit  of 
scientific  men  to  attach  rather  too  much  value  than  too  little. 

To  the  Deductive  Mqdiod,  thus  characterized  in  its  three  constituent 
parts.  Induction,  Ratiocination,  and  Verification,  the  human  mind  is 
mdebted  for  its  most  glorious  triumphs  in  the  investigation  of  nature. 
To  it  we  owe  all  the  theories  by  which  vast  and  complicated  phenomena 
are  embraced  under  a  few  simple  laws,  which,  considered  as  tha  laws 
of  those  great  phenomena,  could  never  have  been  detected  by  their 
direct  study.  We  may  form  some  conception  of  what  the  method  has 
done  for  us,  from  the  case  of  the  celestial  motions ;  one  of  the  simplest 
among  the  greater  instances  of  the  Composition  of  Causes,  since  (ex- 
cept in  a  few  cases  not  of  primary  importance)  each  of  the  heavenly 
bodies  may  be  considered,  without  material  inaccuracy,  to  be  never  at 
one  time  influenced  by  the  attraction  of  more  than  two  bodies,  the 
sun  aifd  one  other  planet  or  satellite,  making,  \vith  the  reaction  of  the 
body  itself,  and  the  tangential  force,  only  four  different  agents  on  the 
concuirence  of  which  the  motions  of  that  body  depend ;  a  much  smaller 
number,  no  doubt,  ^an  that  by  which  any  other  of  the  great  phenom- 
ena of  nature  are  determined  or  modified.  Yet  how  could  we  ever 
have  ascertained  the  combination  of  forces  upon  which  the  motions  of 
the  earth  and  planets  are  dependent,  by  merely  comparing  the  orbits, 
or  velocities,  of  different  planets,  or  the  different  velocities  or  positions 
of  the  same  planet  ?  Notwithstanding  the  regularity  which  manifests 
itself  in  those  motions,  in  a  degree  so  rare  among  the  effects  of  a  con- 
currence of  causes  ;  although  die  periodical  recurrence  of  exactly  the 
same  efiect,  affords  positive  proof  that  all  the  combinations  of  causes 
which  occur  at  all,  recur  periodically ;  we  should  never  have  known 
what  the  causes  were,  if  the  existence  of  agencies  precisely  similai  on 
our  own  earth  had  not,  fortunately,  brought  the  causes  themselves 
within  the  reach  of  experimentation  under  simple  circumstances.  As 
we  shall  have  occasion  to  analyze,  further  on,  this  sreat  example  of 
the  Method  of  Deduction,  we  shall  not  occupy  any  time  with  it  here, 
but  shall  proceed  to  that  secondary  application  of  the  Deductive 
Method,  the  result  of  ivhich  is  not  to  prove  laws  of  phenomena  but 
to  explain  them. 


^v 
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CHAPTER  Xn. 

OF  THE  EXPLANATION  OF  LAWS  OF  NATURK 

§  1.  The  deductive  operation,  by  which  we  derive  the  law  of  an  effect 
fiom  the  laws  of  the  causes  of  which  the  concurrence  gives  rise  to  it, 
may  be  undertaken  either  for  the  purpose  of  discovering  the  law,  or 
of  explaining  a  law  already  discovered.  The  word  explaiuUion  occurs 
so  continually,  and  holds  so  important  a  place  in  philosophy,  that  a 
little  time  spent  in  fixing  the  meaning  of  it  will  be  profitably  em* 
ployed. 

An  individual  fact  is  said  to  be  explained,  by  pointing  out  its  cause, 
that  is,  by  stating  the  law  or  laws  of  causation,  of  which  its  production 
is  an  instance.  Thus,  a  conflagration  is  explained,  when  it  is  proved 
to  have  arisen  from  a  spark  falling  into  the  midst  of  a  heap  of  combus- 
tibles. And  in  a  similar  manner,  a  law  or  uniformity  in  nature  is  said 
to  be  explained,  when  another  law  or  laws  are  pointed  out,  of  which 
that  law  itself  is  but  a  case,  and  fix>m  which  it  could  be  deduced. 

§  2.  There  are  three  distinguishable  sets  of  circumstances  in  which 
a  law  of  causation  may  be  explained  fi'6m,  or,  as  it  also  is  often  ex- 
pressed, resolved  into,  other  laws. 

The  first  is  the  case  already  so  fiilly  considered;  an  intermixture  of 
laws,  producing  a  joint  effect  equal  to  the  sum  of  the  effects  of  the 
causes  taken  separately.  The  law  of  the  complex  effect  is  explained, 
by  being  resolved  into  the  separate  laws  of  the  causes  which  contribute 
to  it.  Thus,  the  law  of  the  motion  of  a  planet  is  resolved  into  the  law 
of  the  tangential  force,  which  tends  to  produce  an  uniform  motion  in 
the  tangent,  and  the  law  of  the  centripetal  force,  which  tends  to  pro- 
duce an  ^celerating  motion  towards  die  sun ;  the  real  motion  being  a 
compound  of  the  two. 

It  is  necessary  here  to  remark,  that  in  this  resolution  of  the  law  of  a 
complex  effect,  the  laws  of  which  it  is  compounded  are  not  the  only  ele- 
ments. It  is  resolved  into  the  laws  of  the  separate  causes,  together 
with  the  fact  of  their  coexistence.  The  one  is  as  essential  an  ingredi- 
ent as  the  other ;  whether  the  object  be  to  discover  the  law  of  the  effect, 
or  only  to  explain  it.  To  deduce  the  laws  of  the  heavenly  motions, 
we  require  not  only  to  know  the  law  of  a  rectilineal  and  that  of  a  grav- 
itative  force,  but  the  existence  of  both  these  forces  in  the  celestial 
regions,  and  even  their  relative  amount  The  complex  laws  of  causa 
tion  are  thus  resolved  into  two  distinct  kinds  of  elements :  the  one, 
simpler  laws  of  causation,  the  other  (in  the  aptly  selected  language  of 
Dr.  Chalmers)  collocations ;  the  collocations  consisting  in  the  existence 
of  certain  agents  or^pbwers,  in  certain  circumstances  of  place  and  time. 
We  shall  hereafter  have  occasion  to  return  to  this  distinction,  and  to 
dwell  upon  it  at  such  a  length  as  dispenses  with  the  necessity  of  further 
insisting  upon  it  here.  The  first  mode,  then,  of  the  explanation  of 
Laws  of  Causation,  is  when  the  law  of  an  effect  is  resolved  into  the  va« 
nous  tendencies  of  which  it  is  the  result,  and  into  the  laws  of  thoa/9^ 
>4)ndencies 
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f  3.  A  second  case  is  when,  between  what  seemed  the  'cause  ana 
what  was  supposed  to  be  its  effect,  further  observation  detects  an  in- 
termediate hnlc ;  a  fact  caused  by  the  antecedent,  and  in  its  turn  caus- 
ing the  consequent ;  so  that  the  cause  at  first  assigned  is  but  the  remote 
cause,  operating  through  the  intermediate  phenomenon.  A  seemed 
the  cause  of  C,  but  it  subsequently  appeared  that  A  was  only  the  cause 
of  B,  and  that  it  is  B  which  was  the  cause  of  O.  For  example :  man- 
kind were  aware  that  the  act  of  touching  an  outward  object  caused  a 
sensation.  It  was,  however,  at  last  discovered,  that  after  we  have 
touched  the  object,  and  before  we  experience  the  sensation,  some 
change  takes  place  in  a  kind  of  thread  called  a  nerve,  which  extends 
from  our  outward  organs  to  the  brain.  Touching  the  object,  therefore, 
is  only  the  remote  cause  of  our  sensation;  that  is,  not  the  cause,  prop- 
erly speaking,  but  the  cause  of  the  cause :  the  real  cause  of  the  sensa- 
tion is  the  change  in  the  state  of  the  nerve.  Future  experience  may  not 
only  give  us  more  knowledge  than  we  now  have  of  tibe  particular 
nature  of  this  change,  but  may  also  interpolate  another  link :  between 
the  contact  (for  example)  of  die  object  with  our  outward  organs,  and 
the  production  of  the  change  of  state  in  the  nerve,  there '  may  take 
place  some  electric  phenomenon.  Hitherto,  however,  no  such  inter- 
mediate agency  has  been  discovered ;  and  the  touch  of  the  object  must 
be  considered,  provisionally  at  least,  as  the  proximate  cause  of  the 
affection  of  the  nerve.  The  sequence,  therefore,  of  a  sensation  of 
touch  upon  contact  with  an  object,  is  ascertained  not  to  be  an  ultimate 
law ;  is  resolved,  as  the  phrase  is,  into  two  other  laws — ^the  law,  that 
contact  with  an  object  produces  an  affection  of  the  nerve ;  and  the  law, 
that  an  affection  of  the  nerve  produces  sensation. 

To  take  another  example :  tne  more  powerful  acids  corrode  or  black- 
en organic  compounds.  This  is  a  case  of  causation,  but  of  remote  causa- 
tion ;  and  is  said  to  be  explained  when  it  is  shown  that  there  is  an  inter- 
mediate link,  namely,  the  separation  T>f  some  of  the  chemical  elements  of 
the  organic  structure  from  the  rest,  and  their  entering  into  combination 
with  the  acid.  The  acid  causes  this  separation  of  the  elements,  and  the 
separation  of  the  elements  causes  the  disorganization,  and  often  the 
charring  of  the  structure.  So,  again,  chlorine  extracts  coloring  maft* 
ters  (whence  its  efficacy  in  bleaching),  and  puxifies  the  air  from  infec^ 
tion.  This  law  is  resolved  into  the  two  following  laws.  Chlorine  has 
a  powerful  affinity  for  bases  of  all  kinds,  particularly  metallic  bases 
and  hy^x)gen.  Such  bases  are  essential  elements  of  coloring  matters 
and  contagious  compdunds ;  which  substances,  therefore,  are  decom- 
posed and  destroyed  by  chlorine. 

§  4.  It  is  of  importance  to  remark,  that  when  a  sequence  of  phe- 

>^ '  nomena  is  thus  resolved  into  other  laws,  they  are  always  laws  more 

general  than  itself.     The  law  that  A  is  followed  by  C,  is  less  general 

dian  either  of  the  laws  which  connect  B  vnth  C  and  A  with  B.     This 

will  appear  ftt>m  very  simple  considerations. 

All  laws  of  causation  are  liable  to  be  counteracted,  or  frustrated,  by 
the  non-fulfilment  of  some  negative  condition  :  the  tendency,  therefore, 
of  B  to  produce  C  may  be  defeated.  Now  the  law  that  A  produces 
B,  is  equally  fulfilled  whether  B  is  followed  by  C  or  not ;  but  the  law 
that  A  produces  G  by  means  of  B,  is  of  course  only  fulfiUed  when  B 
is  really  followed  by  C,  and  is  therefore  less  general  than  the  law  thai 
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A.  produces  B.  It  is  also  leas  general  than  the  law  that  B  produces 
C.  For  B  may  have  other  causes  besides  A ;  and  as  A  produces  C 
only  by  means  of^,  while  B  produces  C  whether  it  has  itself  been 
produced  by  A  or  by  anything  else,  the  second  law  embraces  a  greatei  ^ 
number  of  instances,  covers  as  it  were  a  greater  space  of  ground,  than 
the  first. 

ThuS|  in  our  former  example,  the  law  that  the  contact  of  an  objeci 
causes  a  change  in  the  state  of  the  nerve,  is  more  general  than  the 
law  tha^  contact  with  an  object  causes  sensation,  since,  for  aught  we 
know,  the  change  in  the  nerve  may  equally  take  place  when,  from 
a  counteracting  cause,  as  for  instance  strong  mental  excitement,  the 
sensation  does  not  follow ;  as  in  a  battle,  where  wounds  are  often  re- 
ceived without  any  consciousness  of  receiving  them.  And  again,  the 
law  that  change  in  the  state  of  a  nerve  produces  sensation,  is  more 
general  than  the  law  that  contact  with  an  object  produces  sensation ; 
since  the  sensation  equally  follows  the  change  in  the  nerve  when  not 
produced  by  contact  with  an  object,  but  by  some  other  cause  ;  as  in 
the  well  known  case,  when  a  person  who  has  lost  a  limb  feels  the  very 
sensation  whicb  he  has  been  accustomed  to  call  a  pain  in  the  limb. 

Not  only  are  the  laws  of  more  immediate  sequence  into  which  the 
law  of  a  remote  sequence  is  resolved,  laws  of  greater  generality  than 
that  law  is,  but  (as  a  consequence  of,  or  rather  as  implied  in,  their 
greater  generality,)  they  are  more  to  be  relied  on ;  there  are  fewer 
chances  of  their  being  ultimately  found  not  to  be  universally  true. 
From  the  moment  when  the  sequence  of  A  and  C  is  shown  not  to  be 
immediate,  but  to  depend  upon  an  intervening  phenomenon,  then,  how- 
ever constant  and  invariable  the  sequence  of  A  and  C  has  hitherto  been 
fbund,  possibilities  arise  of  its  failure,  exceeding  those  which  can  afiect 
either  of  the  more  immediate  sequences,  A  B  and  B  C.  The  tendency 
of  A  to  produce  C  may  be  defeated  by  whatever  is  capable  of  defeat- 
ing either  the  tendency  of  A  \o  produce  B,  or  the  tendency  of  B  to 
produce  C ;  it  is  therefore  twice  as  liable  to  failure  as  either  of  those 
more  elementary  tendencies ;  and  the  generalization  that  A  is  always 
followed  by  C,  is  twice  as  likely  to  be  found  erroneous.  And  so  of  the 
converse  generalizadon,  that  C  is  always  preceded  and  caused  by  A; 
which  will  be  erroneous  not  only  if  there  ^ould  happen  to  be  a  second 
immediate  mode  of  production  of  C  itself,  but  moreover  if  there  be  a 
second  mode  of  production  of  B,  the  immediate  antecedent  of  C  in  the 
sequence. 

The  resolution  of  the  one  generalization  into  the  other  two,  not 
onlj  shows  that  there  are  possible  limitations  of  the  former,  from 
which  its  two  elements  are  exempt,  but  shows  also  where  these  are  to 
be  looked  for.  As  soon  as  we  know  that  B  intervenes  between  A  and 
C,  we  also  know  that  if  there  be  cases  in  which  the  sequence  of  A 
and  C  does  not  hold,  these  are  most  likely  to  be  found  by  studying  the 
effects  and  the  conditions  of  the  phenomenon  5. 

It  appears,  then,  that  in  the  second  of  the  t\ree  modes  in  which  a 
law  may  be  resolved  into  other  laws,  the  latter  are  more  general,  that 
is,  extend  to  more  cases,  and  are  also  less  likely  to  require  limitation 
from  subsequent  experience,  than  the  law  which  they  serve  to  explain. 
They  are  more  nearly  unconditional ;  they  are  defeated  by  fewer  con- 
tingencies ;  they  are  a  nearer  approach  to  the  universal  truth  of  nature. 
The  same  observations  are  still  more  evidently  true  with  regard  to  the 
M  M 
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first  of  the  three  modes  of  resolution.     When  the  law  of  an  efiSaot  oj 

• 

combined  causes  is  resolved  into  the  separate  laws  of  the  causes,  the 
nature  of  the  case  implies  that  the  law  of  the  eifect  is  less  general  tha& 
die  law  of  any  of  the  causes,  since  it  only  holds  when  they  are  com- 
bined ;  while  the  law  of  any  one  of  the  causes  holds  good  both  tben, 
and  also  when  that  cause  acts  apart  from  the  rest.  It  is  also  manifest 
Ihat  the  complex  law  is  liable  to  be  oftener  unfulfilled  than  any  one 
of  the  simpler  laws  of  which  it  is  the  result,  since  every  contingency 
which  defeats  any  of  the  laws  prevents  so  much  of  the  effect  as 
depends  upon  it,  and  hereby  defeats  the  complex  law.  .The  mere 
rusting,  for  example,  of  some  small  part  of  a  great  machine,  oflen 
suffices  entirely  to  prevent  the  effect  which  ought  to  result  from  the 
joint  action  of  all  the  parts.  The  law  of  the  effect  of  a  combination 
of  causes  is  always  subject  to  the  whole  of  the  negative  conditions 
which  attach  to  the  action  of  all  the  causes  severally. 

There  is  another  and  a  still  stronger  reason  why  the  law  of  a  complex 
effect  must  be  less  general  than  the  laws  of  the  causes  which^ conspire 
to  produce  it.  The  same  causes,  acting  according  to  the  same  laws, 
and  differing  only  in  the  proportions  in  which  they  are  combined*  often 
produce  effects  which  differ  not  merely  in  quantity,  but  in  kini^."  The 
combination  of  a  tangential  with  a  centripetal  force,  in  the  proportions 
which  obtain  in  all  the  planets  and  satellites  ot  our  sblar'system,  gives 
idse  to  an  elliptical  motion;  but  if  the  ratio  of  the  tTfO  forces  to  each 
other  were  slightly  altered,  it  is  demonstrable  that  the  motion  produced 
would  be  in  a  circle,  or  a  parabola,  or  an  hyperbola:  and  it  has  been 
supposed  that  in  the  case  of  some  comets  one  of  these  is  really  the 
fact.  Yet  the  law  of  the  parabolic  motion  would  be  resolvable  into 
the  very  same  simple  laws  into  which  that  of  the  elliptical  motion  is 
resolved,  namely,  the  law  of  the  permanence  of  rectilineal  motion, 
and  the  law  of  an  uniform  centripetal  force.  If,  therefore,  in  the 
course  of  ages,  some  circumstance  were  to  manifest  itself  which, 
without  defeating  the  law  of  either  of  those  forces,  should  merely 
alter  their  proportion  to  one  another,  (such  as  the  shock  of  a  comet, 
or  even  the  accumulating  effecit  of  the  resistance  of  the  medium  in 
which  astronomers  have  been  led  to  surmise  that  the  motions  of  the 
heavenly  bodies  take  place ;)  the  elliptical  motion  might  be  changed 
into  a  motion  in  some  other  curve ;  and  tiie  complex  law  of  the  heav- 
enly motions,  as  at  present  understood,  would  be  deprived  of  its 
universality,  although  the  discovery  would  not  at  all  detract  from  tiie 
universality  of  the  simpler  laws  into  v^hich  that  complex  law  is  resolved. 
The  law,  in  short,  of  each  of  the  concurrent  causes  remains  the  same, 
however  their  collocations  may  vary ;  but  the  law  of  their  joint  effect 
varies  with  every  difference  in  the  collocations.  There  needs  no  more 
to  show  how  much  more  general  the  elementary  laws  must  be,  tiian 
any  of  the  complex  laws  which  are  derived  from  them.  \^^ 

§  5:  Besides  the  two  modes  which  have  been  treated  of,  there  is  a 
third  mode  in  which  laws  are  resolved  into  one  another;  and  in  this  it 
is  self-evident  that  they  are  resolved  into  laws  more  general  than  them- 
selves. This  third  mode  is  the  iubsumption  (as  it  has  been  called)  of 
one  law  under  another;  or  (what  comes  to  the  same  thing)  the  gather- 
ing up  of  several  laws  into  one  more  general  law  which  includes  them 
9II.     The  most  splendid  example  of  this  operation  was,  when  terren* 
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trial  gravity  and  the  central  force  of  the  solar  syBtem  were  bnmgbi  y^ 
together  under  the  general  law  of  gravitation.  It  had  been  proved 
antecedently  that  the  earth  and  the  other  planets  tended  to  the  sun; 
and  it  had  been  known  from  the  earliest  times  that  all  terrestrial  bodies 
tend  tf) wards  the  earth.  These  were  similar  phenotnena;  and  to  enable 
them  both  to  be  subsumed  under  one  law,  it  was  only  necessary  to 
prove  that,  as  the  effects  were  similar  in  quality,  so  also  they,  as  to 
quantity,  conform  to  the  same  rules.  This  was  first  shown  to  be  true 
of  the  moon,  which  agreed  with  terrestrial  oljects  not  only  in  tending 
to  a  centre,  but  in  the  fact  that  this  centre  was  the  earth.  The  tendency 
of  the  moon  to  the  earth  was  already  known  to  vary  as  the  inverse 
square  of  the  distance ;  and  it  was  deduced  from  this,  by  direct  calcu- 
lation, that  if  the  moon  were  as  near  to  the  earth  as  terrestrial  objects 
are,  and  the  tangential  force  were  suspended,  the  moon  would  fall 
towards  the  earth  through  exactly  as  many  feet  in  a  second  as  tbose 
objects  do  by  virtue  of  their  weight.  Hence,  the  inference  was  irre- 
sistible, that  the  moon  also  tends  to  the  earth  by  virtue  of  its  weight : 
and  that  the  ^wo  phenomena,  the  tendency  of  the  moon  to  the  earth 
and  the  tendency  of  terrestrial  objects  to  the  earth,  being  not  only 
similar  in  quality,  but,  when  under  the  same  circumstances,  identical 
in  quantity,  are  cases  of  one  and  the  same  law  of  causation.  But*  the 
tendency  of  the  moon  to  the  earth  and  the  tendency  of  the  earth  and 
planets  to  the  sun,  were  already  known  to  be  cases  of  the  same  law  of 
causation :  and  thus  the  law  of  all  these  tendencies,  and  the  law  of 
terrestrial  gravity,  were  recognized  as  identical,  or,  in  other  words, 
were  subsumed  under  one  general  law,  that  of  gravitation. 

In  a  similar  manner,  the  laws  of  magnetic  phenomena  have  recently 
been  *  subsumed  under  known  laws  of  electricity.  It  is  thus  that  the 
most  general  laws  of  nature  are  usually  arrived  at:  we  mount  to  them 
l)y  successive  steps.  For,  to  arrive  by  correct  induction  at  laws  which 
hold  under  such  an  immense  variety  of  circumstances,  laws  so  general 
as  to  be  independent  of  any  varieties  of  space  or  time  which  we  are 
able  to  observe,  requires  for  the  most  part  many  distinct  sets  of  experi- 
ments or  observations,  conducted  at  different  times  and  by  different 
people.  One  part  of  the  law  is  first  ascertained,  afterwards  another 
part:  one  set  of  observations  teaches  us  that  the  law  holds  good  under 
some  conditions,  another  that  it  holds  good  under  other  conditions,  by 
combining  which  observations  we  find  that  it  holds  good  under  con- 
ditions much  more  general,  or  even  universally.  The  TOueral  law,  in 
this  case,  is  literally  the  sum  of  all  the  partial  ones ;  it  is  the  recog- 
nition of  the  same  sequence  in  different  sets  of  instances ;  and  may,  m 
fact,  be  regarded  as  merely  one  step  in  the  process  of  elimination. 
That  tendency  of  bodies  towards  one  another,  which  we  now  call 
^avity,  had  at  first  been  observed  only  upon  the  earth's  surface,  where 
It  manifested  itself  only  as  a  tendency  of  all  bodies  towards  the  earth, 
and  might,  therefore,  be  ascribed  to  a  peculiar  property  of  the  earth 
itself:  one  of  the  circumstances,  namely,  the  proximity  of  the  earth, 
had  not  been  eliminated.  To  eliminate  this  circumstance  required  a 
fi:«sh  set  of  instances  in  other  parts  of  the  universe  :  these  we  could 
not  ourselves  create ;  and  though  nature  had  created  ^em  for  us,  we 
were  placed  in  very  unfavorable  circumstances  for  observing  them. 
To  m&e  these  observations,  fell  naturally  to  the  lot  of  a  different  set  ol 
persons  fi:om  those  who  studied  terrestrial  phenomena,  and  had.  iu- 
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^eed,  been  a  matter  of  great  interest  at  a  time  when  the  idea  of 
explaining  celestial  facts  by  terrestrial  laws,  was  looked  upon  as  the 
confounding  of  an  indefeasible  distinction.  When,  however,  the  celes- 
tial motions  were  accurately  ascertained,  and  the  deductive  processes 
performed  from  which  it  appeared  that  their  laws  and  those  of  terres- 
trial gravity  corresponded,  tnose  celestial  observations  became  a  set  of 
instances  which  exactly  eliminated  the  circumstance  of  proximity  to 
the  earth ;  and  proved  that  in  the  original  case,  that  of  terrestrial  ob» 
jects,  it  was  not  the  earth,  as  such,  that  caused  the  motion  or  the  pres- 
sure, but  the  circumstance  *  common  to  that  case  with  the  celestial 
instances,  namely,  the  presence  of  some  great  body  within  certain 
limits  of  distance. 

§  6.  There  are,  then,  three  modes  of  explaining  laws  of  causatmo, 
or,  which  is  the  same  thing,  resolving  them  into  other  laws.  First, 
.  when  the  law  of  an  effect  of  combined  causes  is  resolved  into  the  sep& 
V  rate  laws  of  the  causes,  together  with  the  fact  of  their  combinatioa 
Secondly,  when  the  law  which  connects  any  two  links,  not  proximate^ 
in  a  chain  of  causation,  is  resolved  into  the  laws  which  connect  each 
with  the  intermediate  links.  Both  of  these  are  cases  of  resolving  one 
law  into  two  or  more;  in  the  third,  two  or  more  are  resolved  into  one: 
when,  after  the  law  has  been  shown  to  hold  good  in  several  different 
classes  of  cases,  we  decide  that  what  is  true  in  each  of  these  classes  oi 
cases,  is  true  under  some  more  general  supposition,  consisting  of  what 
all  those  classes  of  cases  have  in  common.  We  may  here  remark  that 
this  last  operation  involves  none  of  the  uncertainties  attendant  upon 
induction  oy  the  Method  of  Agreement,  since  we  need  not  suppose 
the  result  to  be  extended  by  way  of  inference  to  any  new  class  of  cases, 
different  from  those  by  the  comparison  of  which  it  was  engendered. 

In  all  these  three  processes,  laws  are,  as  we  have  seen,  resolved  intoi 
laws  more  general  than  themselves,  laws  extending  to  all  the  cases 
which  the  former  extend  to,  and  others  besides.  ^In  the  first  two 
modes  they  are  also  resolved  into  laws  more  certain,  in  other  words, 
more  universally  true  than  themselves ;  they  are,  in  fact,  proved  not 
to  be  themselves  laws  of  nature,  the  character  of  whicn  is  to  be 
universally  true,  but  results  of  laws  of  nature,  which  may  be  only  true 
conditionally,  and  for  the  most  part.  No  difference  of  this  sort  exists 
in  the  third  case;  since  here  the  partial  laws  are,  in  fact,  the  veiy 
same  law  as  the  general  one,  and  any  exception  to  them  would  be  an 
exception  to  it  too. 

By  all  the  three  processes,  the  range  of  deductive  science  is 
extended ;  since  the  laws,  thus  resolved,  may  be  thenceforth  deduced 
demonstratively  from  the  laws  into  which  they  are  resolved.  As 
already  remarked,  the  same  deductive  process  which  proves  a  law  or 
fact  of  causation,  if  unknown,  serves  to  explain  it  when  known. 

The  word  explanation  is  here  used  in  a  somewhat  peculiar  sense. 
I  What  is  called  explaining  one  law  of  nature  by  another,  is  but  sub- 
stituting one  mystery  for  another;  and  does  nothing  to  render  the 
general  course  of  nature  other  than  mysterious :  we  can  no  more  assijni 
a  tohy  for  the  more  extensive  laws  than  for  the  partial  ones.  The 
explanation  may  substitute  a  mystery  which  has  become  familiar,  and 
has  grown  to  seem  not  mysterious,  for  one  which  is  still  strange.  And 
•this  is  the  meaning  of  explanation,  in  co^amon  pailance.     But  the 
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process  with  which  we  are  here  concerned  often  does  the  very  con- 
trary ;  it  resolves  a  phenomenon  with  which  we  are  ^miliar,  into  one 
of  which  we  previously  knew  little  or  nothing ;  as  when  the  common 
&ct  of  the  fall  of  heavy  bodies  is  resolved  into  a  tendency  of  all  par- 
ticles of  matter  towards  one  another.  It  must  be  kept  constantly  in 
view,  therefore,  that  when  philosophers  speak  of  explaining  any  'of 
the  phenomena  of  nature,  they  always  mean,  pointing  out  not  some 
more  familiar  but  merely  some  more  general  phenomepon  of  which  it 
is  a  partial  exemplification,  or  some  laws  of  causation  which  produce 
it  by  their  joint  or  successive  action,  and  from  which,  therefore,  its 
conditions  may  be  determined  deductively.  Every  such  operation 
brings  us  a  step  nearer  towards  answering  the  question,  which  was 
stated  some  time  ago  as  comprehending  the  whole  problem  of  the 
investigation  of  nature  viz.,  WhoX,  are  the  fewest  assumptions  which 
being  granted,  the  order  of  nature  as  it  exists  would  be  the  result  1 
What  are  the  fewest  general  propositions  from  which  all  the  unifoimities 
exi0ting  in  nature  could  be  deduced  % 

The  laws,  thus  explained  or  resolved,  are  sometimes  said  to  be 
accouMted  for;  but  the  expression  is  incorrect,  if  taken  to  mean  any- 
thing more  than  what  has  been  already  stated.  In  minds  not  habituated 
to  accurate  thinking,  there  is  often  a  confused  notion  that  the  general 
laws  are  the  coAutM  a£  the  partial  ones ;  that  the  law  of  general  gravita- 
tion, for  example,  causes  the  phenomenon  of  the  fall  of  bodies  to  the 
earth.  But  to  assert  this,  would  be  a  misuse  of  the  word  cause : 
terrestrial  gravity  is  not  an  effect  of  general  gravitation,  but  a  case  of 
it ;  that  is,  one  kind  of  the  particular  instances  in  which  that  general 
law  obtains.  To  account  for  a  law  of  nature  means,  and  can  mean,  no 
mone  than  to  assign  other  laws  more  general,  together  with  collocations, 
which  laws  and  collocations  being  supposed,  the  partial  law  follows 
without  any  additional  supposition. 


CHAPTER  XIII. 

M19CCLLANB0US  EXAUPLES  OF  THE  EXPLANATION  OF  LAWS  OF  NATfTRB. 

m 

§  1.  Some  of  the  most  remarkable  instances  which  have  occurred 
since  the^  great  Newtonian  generalization,  of  the  explanation  of  laws 
of  causation  subsisting  among  complex  phenomena,  by  resolving  them 
into  simpler  and  more  general  laws,  are  to  be  found  among  the  recent 
speculations  of  Liebig  in  organic  chemistry.  These  speculations, 
although  they  have  not  yet  been  sufficiently  long  before  the  world  to 
entitle  us  positively  to  assume  that  no  well-grounded  objection  can  be 
made  to  any  part  of  them,  afford,  however,  so  admirable  an  example 
of  the  spirit  of  the  Deductive  Method,  that  I  may  be  permitted  to  pre- 
sent some  specimens  of  them  here. 

It  had  been  observed  in  certain  cases,  that  chemical  action  is,  as  it 
were,  contagious ;  that  is  to  say,  a  substance  which  would  not  of  itself 
yield  to  a  particular  chemical  attraction,  (the  force  of  the  attraction 
not  bein^  sufficient  to  overcome  cohesion,  or  to  destroy  some  chemical 
combination  in  which  the  substance  was  alieady  held,)  will  nevertho' 
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less  do  BO  if  placed  in  contact  with  some  other  body  which  «  in  dbe 
act  of  yielding  to  the  same  force.  Nitric  acid,  for  example^  does  not 
dissolve  pure  platinunii  which  may  ''  be  boiled  with  tkaa  acid  without 
being  oxidized  by  it,  even  when  in  a  state  <^  such. fine  division  that  it 
no  longer  reflects  light."  But  the  same  acid  easily  dissolves  silver. 
Now  if  an  alloy  of  sUver  and  platinum  be  treated  with  nitrie  acid,  the 
acid  does  not,  as  might  naturally  be  expected,  sepu-ate  ihe  two  metak, 
dissolving  the  silver,  and  leaving  the  platanum ;  it  dissolves  both :  the 
platinum  as  weA  as  the  silver  becomes  oxidized,  and  in  that  state  com- 
bines with  the  undecompDS6dp€Hrtio&  ef  the  acid.  In  like  manner, 
"copper  does  not  decompose  water»  even  when  boiled  in  dilate  sul- 
phuric acid,  but  an  alloy  of  copper,  zinc,and  nickel,  dissolves  easily 
m  this^  aoid  with  evolution  of  hydrogen  gas,*'  These  pheBomena  can- 
not be  explained  by  tho  laws  of  whut  is  termed  cheraical  affinity. 
They  point  to  a  peculiar  law,  by  which  the  oxidation  which  one  body 
suffers,  causes  another,  in  contact  with  it,  to  submit  to  the  same  change. 
And  not  only  chemical  composition,  but  chemical  decomposition,  is 
capable  of  being  similarly  propagated.  The  peroxide  of  hydrogen,  a 
compound  formed  b^  hydrogen  with  a  greater  amount  of  oxygen  than 
the  quantity  necessary  to  fbrra  water,  is  held  together  by  a  chemica) 
attraction  of  so  weak  a  nature,  that  the  slightest  circumstance  is  suffi- 
cient to  decompose  it;  and  it  eiren,  though  very  slowly,  gires  off  oxygen 
and  i»  reduced  to  water  spontaneously  (being,  I  presume,  decomposed 
by  the  tendency  of  its  oxygen  to  absorb  heat  and  assume  the  gaseous 
state).  Now  it  has  been  observed,  that  if  this  decomposition  of  the 
peroxide  of  hydrogen  takes  place  in  contact  with  some  metallic  oxides, 
as  those  of  silver,  and  the  peroxides  of  lead  and  manganese,  it  super- 
induces a  corresponding  diemical  action  upon  those  substances ;  they 
a]so  give  forth  the  whole  or  a  portion  of  their  oxygen,  and  ave  reduced 
to  the  metal  or  to  the  protoxide ;  although  they  do  not  tmdergo  this 
change  spontaneously,  and  there  is  no  chemical  affinity  at  work  to 
make  them  do  so.  Other  similar  phenomena  are  mentioned  by  Dn 
Liebig.  '*Now  no  other  explanation,"  he  observes,  "of  these  phe- 
nomena can  be  given,  than  that  a  body  in  the  act  dT  combination  or 
decomposition  enables  another  body,  with  which  it  is  in  contact,  to 
enter  into  the  same  state.'* 

Here>  therefore,  is  a  law  of  nature  of  great  simplicity,  but  which, 
owing  to  the  extremely  special  and  limited  character  of  the  phenomena 
in  whidi  alone  it  can  be  detected  experimentally  (because  in  them 
alone  its  results  ore  not  intermixed  and  blended  with  those  of  other 
laws),  had  been  very  litde  recognized  by  chemists,  and  no  one  could 
have  ventured,  on  experimental  evidence,  to  affirm  it  as  a  law  common 
to  all  chemical  action ;  owing  to  the  impossibility  of  a  rigorous  employ- 
ment of  the  Method  of  Difference  where  the  properties  of  different  kinds 
of  substance  Vffi  involved,  an  impossibility  which  we  noticed  and  char- 
acterized in  a  previous  chapter.*  Now  this  extremely  special  and  ap- 
parently precarious  genendizatian  has,  in  the  hands  ot  Liebig,  been 
converted  by  a  masterly  employment  of  the  Deductive  Method,  into  a 
law  pervading  all  nature,  in  the  same  way  as  gravitation  assumed  that 
character  in  the  hands  of  Neviton ;  and  has  been  found  to  explain,  in 
the  most  unexpected  manner,  numerous  detached  generalizations  of  a 

*  Sapra,  p.  239l 
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■  mord  limited  kind,  reducwg  the  phanoxaena  coneecned  in  tboffe  gene^ 
tJizaldens  into  mere  cases  of  itseCf. 

The  contagieus  influence  of  ebemical  action  is  not  a  powerful  force, 
and  is  only  x;ap«He  of  .overcoming  weak  affinities :  we  may,  therefore,  ^ 
expect  to  find  it  principally  exemplified  in  the  decon^osition  of  sub- 
fftancea  which  are  held,  together  by  weak  chemical  forces.  Now  the 
fiMxse  which  holds  a  compound  substance  together  is  generally  weaker, 
the  more  compound  the  substance  is ;  and  organic  products  are  the  most 
compound  substances  known,  those  which  have  the  most  complex 
atomic  constitution.  It  is,  therefore,  upon  such  substances  that  the 
self-propagating  power  of  chemical  action  is  likely  to  exert  itself  in 
the  most  marked  manner.  Accordingly,  first,  it  explains  the  remark- 
able- laws  of  fermentation,  and  some  of  those  of  putrefaction.  "  A  little 
leaven,"  that  isj  dough  in  a  certain  state  of  icbemical  action,  impresses 
a  similar  chemical  action  upon  "  the  whole  lump."  The  contact  of  any 
decaying  substance,  occasions  the  decay  of  matter  previously  sound. 
Again,  yeast  is  a  substance  actually  in  a  process  of  decomposition  from 
the  action  of  air  and  water,  evolving  carbonic  acid  gas.  Sugar  is  a 
substance  which,  firom  the  complexity  of  its  composition,  has  no  great 
energy  of  cdherence  in  its  existing  form,  and  is  capable  of  being  easily 
converted  (by  combination  with  the  elements  of  water)  into  carbonic 
acid  and  aloohol.  Now  the  mere  presence  of  yeast,  the  mere  proxim- 
ity of  a  substance  <^  which  the  elements  are  separating  from  each 
.  odier,  and  combining  with  the  elements  of  water,  causes  sugar  to  un- 
dergo  the  same  change,  giving  out  carbonic  add  gast  and  becoming 
alcohol.  .  It  is  Jiot  the  elements:  contained  in  the  yeast  which  do  this. 
**  An  aqueous  infusion  of  yeast  may  be  mixed  with  a  solution  of  sugar, 
and  preserved  in  vessels  from  which  the  air  is  excluded,  without  either 
experiencing  the  slightest  change."  Neither  does  the  insoluble  resi- 
due of  the  yeast,  after  being  tzeated  with  water,  possess  the  powei 
'  of  exciting  fermentation.  It  is  not  the  yeast  itseli^  therefore ;  it  is 
the  yeast  in  a  state  of  decomposition.  The  sugar,  which  would  not 
decompose  and  oxidize  by  the  mere  presence  df  oxygen  and  water^ 
is  induced  to  do  so  when  another  oxidation  is  at  work  in  the  midst 
of  it. 

By  the  same  principle  Liebig  is  enabled  to  explain  malaria;  the 
pernicious  influence  ox  putrid  substances ;  a  variety  of  poisons ;  conta- 
gious diseases ;  and  other  phenomena.  Of  all  substances,  those  com- 
posing the  animal  body  are  the  most  complex  in  their  composition,  and 
m  the  least  stable  condition  of  union,  liie  blood,  in  particular,  is  the 
most  unstable .  compound  known.  What,  therefore,  can  be  less  sur- 
fTvang  than  that  gaseous  or  other  substances,  in  the  act:  of  undergoing 
me  chemical  dianges  which  constitttte,  fiir  instance,  putrefaction, 
should,  when  brought  into  contact  with  the  tissues  by  respiration  or 
otherwise, -and  stiU  more  when  mtroduced  by  inoculation  into  the  blood 
itself  impress  upon  some  of  the  particles  a  chenncal  action  similar  to 
its  own ;  which  is  propagated  in  like  manner  to  other  particles,  until 
the  whole  system  is  placed  in  a  state  of  chemical  acdon  more  or  less 
inconsbtent  with  the  chemical  conditions  of  vitality. 

Of  the  three  modes  in  which  vre  observed  in  the  last  chapter  that  the 
resolution  of  a  special  law  into  more  general  ones  may  take  place,  this 
speculation  of  Iiiebig  exemplifies  the  second.  The  laws  explained 
are  such  as  this,  that  yeast  puts  sugar  into  a  state  of  fennentatioui 
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Between  the  remote  causei  the  presence  of  yeaflt,  and  the  conseqaent 
fennentation  of  the  sugar,  there  has  been  interpolated  a  proximate 
cause,  the  chemical  action  between  the  particles  of  the  yeast  and  the 
^  elements  of  air  and  water.  The  special  law  is  thus  resolved  into  two 
others,  more  general  than  itself:  the  first,  that  yeast  is  decomposed  by 
the  presence  of  air  and  water ;  the  second,  that  matter  undergoing 
chemical  action  haE  a  tendency  to  produce  similar  chemical  action  in 
other  matter  in  contact  with  it.  But  while  the  investigation  thus  aptly 
exhibits  the  second  mode  of  the  resolution  of  a  complex  law,  it  no  less 
happily  exemplifies  the  third ;  the  subsumption  of  special  laws  under 
a  more  general  law,  by  gathering  them  up  into  one  more  comprehen- 
sive expression  which  includes  them  all.  For  the  curious  fact  of  the 
contagious  nature  of  chemical  action  was  only  raised  into  a  law  of  o/l 
chemical  action  by  these  very  investigations ;  just  as  the  Newtonian 
attraction  was  only  recognized  as  a  law  of  all  matter  when  it  was 
found  to  explain  the  phenomena  of  terrestrial  gravity.  Previously  to 
Liebig's  investigations,  the  property  in  question  had  only  been  observed 
in  a  few  special  cases  of  chemical  action;  but' when  his  deductive 
reasonings  had  established  that  innumerable  effects  produced  upon 
weak  compounds,  by  substances  none  of  whose  known  peculiarities 
would  account  for  their  having  such  a  power,  might  be  explained  by 
considering  the  supposed  special  property  to  exist  in  all  those  cases, 
these  numerous  generalizations  on  separate  substances  were  brought 
togetiier  into  one  law  of  chemical  action  in  eeneral:  the  peculiarities 
of  the  various  substances  being,  in  fact,  eUminated,  just  as  the  New 
tonian  deduction  eliminated  m)m  the  instances  of  terrestrial  gravity 
the  circumstance  of  proximity  to  tiie  earth. 

§  2.  Another  of  Liebig^s  speculations,  which,  if  it  should  ultimately 
be  found  to  agree  with  all  the  facts  of  the  extremely  complicated 
phenomenon  to  which  it  relates,  will  constitute  one  of  the  finest 
examples  of  the  Deductive  Method  upon  record,  is  his  tiieory  of  respi- 
ration. 

The  &cts  of  respiration,  or  in  other  words  the  special  laws  whidi 
Liebig  has  attempted  to  explain  fi^om,  and  resolve  into,  more  general 
ones,  are,  that  the  blood  in  paaring  through  the  lungs  absorbs  oxygen 
and  gives  out  carbonic  acid  gas,  changing  thereby  its  color  fi:om  a 
blackish  purple  to  a  brilliant  red.  The  absorption  and  exhalation  are 
evidently  chemical  phenomena ;  and  the  carbon  of  the  carbonic  add 
must  have  been  derived  fh)m  the  body,  that  is,  must  have  been  ab« 
sorbed  by  tiie  blood  from  the  substances  with  which  it  came  into 
contact  in  its  passage  through  the  organism.  Required  to  find  the 
intermediate  links,  the  precise  nature  of  the  two  chemical  actions  which 
take  place ;  first,  tiie  absorption  of  the  carbon  or  of  the  carbonic  acid 
by  the  blood,  in  its  circulation  through  the  body ;  next,  the  excretion 
of  the  carbon,  or  the  exchange  of  the  carbonic  acid  for  oxygen,  in  its 
passage  through  tiie  lungs. 

Dr.  Liebig  believes  himself  to  have  found  die  solution  of  this  vexata 
qtuMtio  in  a  class  of  chemical  actions  in  which  scarcely  any  less  acute 
and  accurate  inquirer  would  have  tiiought  of  looking  for  it. 

Blood  is  composed  of  two  parts,  the  serum  and  tiie  globules.  The 
serum  absorbs  and  holds  in  solution  carbonic  acid  in  great  quantity, 
but  has  no  tendency  either  to  part  with  it  or  to  absorb  oxygen.     The 


EXAMPLES   OF   TUB    EXPLANATION    OF   LAWtt.  28i 

globules,  therefore,  are  concluded  to  be  the  portion  of  the  blood  which 
la  operative  in  respiration.  These  globules  contain  a  certain  quantity 
of  iron,  which  from  chemical  tests  is  inferred  to  be  in  the  state  of 
oxide. 

Dr.  Liebig  recognised,  in  the  known  chemical  propexties  of  the 
oxides  of  iron,,  laws  which,  if  followed  out  deductively,  would  lead  to 
the  prediction  of  the  precise  series  of  phencmena  which  respiratioa 
exhibits. 

There  are  two  oxides  of  iron,  a  protoxide  and  a  peroxide.  In  the 
arterial  blood  the  iron  is  in  the  form  of  peroxide :  in  the  venous  blood 
we  have  no  direct  evidence  which  of  the  oxides  is  present,  but  the 
considerations  to  be  presently  stated  will  prove  that  it  is  the  protoxide. 
As  arterial  and  venous  blood  are  in  a  perpetual  state  of  alternate  con- 
version into  one  another,  the  question  arises,  under  what  circunostances 
the  protoxide  of  iron  is  capable  of  being  converted  into  the  peroxide^ 
and  vice  versd.  Now  the  protoxide  readily  combines  vrith  oxygen  in 
the  presence  of  water,  forming  the  hydrated  peroxide :  these  condi- 
tions it  finds  in  passing  through  the  lunges  •  it  derives  oxygen  from  the 
air,  and  finds  water  in  the  blood  itself.  This  would  already  explain 
one  portion  of  the  phenomena  of  respiration.  But  the  arterial  blood, 
in  quitting  the  Jungs,  is  charged  with  hydrated  peroxide:  in  what 
manner  is  the  pei  oxide  l>rought  back  to  its  former  state  ? 

The  chemical  conditions  for  the  reduction  of  the  hydrated  peroxide 
into  the  state  of  protoxide,  are  precisely  those  which  the  blood  meets 
with  in  circulating  through  the  body;  namely,  contact  with  organic 
compounds. 

Iiydrated  peroxide  of  iron,  when  treated  with  organic  compounds 
(where  no  sulphur  is  present)  eivcs  forth  oxygen  and  water,  which 
oxygen,  attracting  the  carbon  from  the  organic  substance,  becomes 
carbonic  acid ;  while  the  peroxide,  beine  reduced  to  the  state  of  prot- 
oxide, combines  with  the  carbonic  acid,  and  becomes  a  carbonate. 
Now  this  carbonate  needs  only  come  again  into  contact  with  oxygen 
and  water  to  be  decomposed ;  the  carbonic  acid  being  given  off,  and 
the  protoxide,  by  the  absorption  of  oxygen  and  wHet,  becoming  again 
the  hydrated  peroxide. 

The  mysterious  chemical  phenomena  coni^ected  with  respiration 
can  now,  by  a  beautiful  deductive  process,  be  completely  explained: 
The  arterial  blood,  containing  iron  m  the  form  of  hydrated  peroxide, 
passes  into  ^e  capillaries,  where  it  meets  vrith  the  decaying  tissues, 
receiving  also  in  its  course  certain  non-azotized  but  highly  carbonized 
animal  products,  in  particular  the  bile.  In  these  it  finds  the  precise 
conditions  required  for  decomposing  the  peroxide  into  ox3rgen  and  the 
{)rotoxide.  The  oxygren  combines  with  the  carbon  of  the  decaying 
tissues,  and  forms  carbonic  acid,  which,  although  insufficient  in  amount 
to  neutralize  the  \^hole  of  the  protoxide,  combmes  with  a  portion  (on^ 
fourth)  of  it,  and  returns  in  die  form  of  a  carbonate,  along  with  the 
other  three-fourths  of  the  protoxide,  through  the  venous  system  into 
the  lungs.  There  it  aeain  meets  with  oxygen  and  water :  the  free 
protoxide  becomeis  hydrated  peroxide;  the  carbonate  of  protoxide 
parts  with  its  carbonic  acid,  and  by  absorbing  oxygen  and  water,  enters 
%lso  into  the  state  of  hydrated  peroxide.  The  heat  evolved  in  the 
transition  Gcoxa  protoxide  to  peroxide,  as  well  as  in  the  previ'^us  oxida* 
ticn  of  the  carbon  contained  in  the  tissues,  is  considered  by  Liebig  as 
N  V 
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the  cause  which  BVuataiDB  the  temperaJture  of  the  body.    But  into  this 
portion  of  the  speculation  we  need  not  enter.* 

This  example  displays  the  second  mode  of  resolving  complex  laws, 
by  ihe  interpolation  of  intermediate  links  in  the  chain  of  causation ; 
and  some  of  the  stsps  of  the  deduction  exhibit  cases  of  the  first  mode, 
that  which  mfers  the  joint  effect  of  two,  or  more  causes  from  their 
separate  effects ;  but  to  trace  out  in  detail  these  exemplificadons  may 
be  left  to  the  intelligence  of  the  reader.  The  third  mode  is  not  em« 
ployed  in  this  example*  since  the  simpler  laws  into  which  those  of 
respiration  are  resolyed  (the  laws  of  the  chemical  action  of  the  oxides 
of  iiGo)  were  already  Icaowb  laws,. and  did  not  acquire  any  additional 
generality  from  their  employment  in  the  present  case. 

§  3i  The  property  which  salt  possesses  of  preserving  animal  sub- 
stances frxxn  putrefaction  is  resolved  by  Liebig  into  two  more  general 
laws,  the  strong  attraction  of  salt  for  water,  and, the  necessity  of  the 
presence  of  water  as  a  jcondition  of  putrefaction.  -The  intermediate 
phenomenon  which  is  interpolated  between  the  remote  cause  and  the 
effept,  can  here  be  not  merely  in&rred  but  seen ;  for  it  is  a  familiar 
fact,  that  flesh  upon  which  salt  has  been  thrown  is  speedily  found 
swimming  in  brine. 

The  second  of  the  two  factors,  (as  they  may  be  termed)  into  which 
the  preceding  law  haa  been  resolved,  the  necessity  of  water  to  putre- 
faction, itself  affords  an  additional  example  of  the  Resolution  of  Laws. 
The  law  itself  is  proved  by  the  Method  of  Difference,  since  flesh  com- 
pletely dried  and  kept  in  a  dry  atmosphere  does  not  putrefy,  as  we 
see  in  the.  case  of  dried  provisions,  and  human  bodies  in  very  dry 
climates.  A  deductive  explanation  of  this  same  law  results  frt)m 
Liebig's  speculations.  The.putre&ction  of  animal  and  other  azotized 
bodies  is  a  chemical  process,  by  which  they  are  gradually  dissipated  in 
a  gaseous  form,  chiefly  in  that  of  carbonic  acid  and  ammonia;  now  to 
convert  the  carbon  of  the  animal  substance  into  carbonic  acid  requires 
oxygen,  and  to  convert  the  azote  into  ammonia  requires  hydrogen, 
whi^  axe  the  elemtntts  of  water.  The  extreme  rapidity  of  the  putre- 
faction of  azotized  substances,  compared  with  the  gradual  decay  of 
non-azotized  bodies  (such  as  wood  and  the  like)  by  the  action  of 
oxygen  alone,  is  explained  by  Liebig  from  the  general  law  that 
substances  are  much  more  easily  decomposed  by  the  action  of  two 
difierent  affinities  upon  two  of  llieir.  elements,  than  by  the  action  of 
only  one. 

The  purgative  efiEect  of  salt  with  alkaline  bases,  when  administered 
in  concentrated  solutions,  is  explained  by  Liebig  from  the  two  follow 
ing  principles:. Animal  tissues  (such  as  the  stomach)  do  not  absorb 
concentrated  solutioiis  of  alkaline  salts;  and  such  solutions  do  dissolve 
the  solids  contained  in  the  intestines.  The  simplex  laws  into  which 
the  complex  law  is  here  zesolved^  are  the  second  o^the  two  foregoing 

*  As  corroborating  the  opinion  of  Liebig  tb&t  the  protoxide  of  iron  in  the  venous  blood 
is  only  partially  caxtwnated,  the  fact  has  been  suggested  that  the  system  shows,  graet  readi' 
ness  to  absorb  an  extra  quantity  of  carbonic  acid,  as  furnished  in  effervescing  drinks.  In 
such  cases  the  acid  must  combine  with  something,  and  that  something  is  probably  the  free 
protoxide.  It  would  be  worth  ascertaining  whether  the  protoxide  itself  or  its  carbonate 
has  the  greater  facility  in  absorbing,  oxygen  and  turning  itself  into  hydrated  peroxide  in 
the  lungs.  If  the  carbonate,  then  the  beneficial  effect,  on  the  animal  economy,  of  drizjcs 
which  give  an  artificial  supply  of  carbonic  acid  to  the  system,  would  be,  to  that  extent 
deductively  demonstrated. 
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principles  eombined  with  a  thirdy  iiamely«  that  the  peristaltic  contrao* 
tion  acts  easily  upon  substances  in  a  state  of  solution.  The  negative 
general  proposition,  that  animal  substances  do  not  absorb  these  salts, 
contributes  to  the  explanation  by  accounting  for  the  absence  of  a 
counteracting  cause,  namely,  absorption  by  the  stomach,  which  iu  the 
case  of  other  substances  possessed  of  the  requisite  chemical  properties, 
interferes  to  prevent  them,  from  reaching  the  substances  which  they 
are  destined  to  dissolve. 

§  .4.  From  the  foregoing  and  similaor  instaaces,  we  may  see  the  im- 
portance, .when  a  law  of  nature  previously  unknown  has  been  brought 
to  light,  or  when  new  light  has  been  thrown  upon  a  known  law  by 
experiment,  of  examining  a]^  cases  which  present  the  conditions  neces- 
sary for  bringing  that  law  into  action ;  a  process  necessarily  fertile  in 
demonstrations  of  special  laws  previously  unsui^>ectod,  and  explana- 
tions of  others  ahready  empirically  known. 

For  instance,  Faraday  discovered  by  experiment,  that  voltaic  elec- 
tricity could  be  evolved  from  a  natural  magnet,  provided  a  conducting 
body  were  set  in  motion  at  right  angles  to  the  direction  of  the  mi^et; 
and  this  he  found  to  hold  not  only  of  small  magnets,  but  of  th^t  great 
magnet,  the  earth.  The  law  being  .thus  established  experimentally, 
that  electricity  is  evolved,  by  a  magnet,  and  a  conductor  moving  at 
right  angles  to  the  direction  of  its  poles,  we  may  now  look  OHt  for  fresh 
instances  in  which  these  conditions  itieet.  Wherever  a  conductor 
moves  or  revolves  at  right  angles  to  the  direction  of  the  eaxth's  magnetic 
poles,  there  we  may  expect  an  evolution  of  electricity.  In  the  northern 
regions,  where  the  polar  direction  is^ieaxl^  perpendicular  to  the  hori- 
zon, all  horizontal  motions  of  conductors  will  produce  electricity;  hori- 
zontal wheels,  for  example,  made  of  metal ;  likewise  all  running  streams 
will  evolve  a  current  oi  electricity  which  will  circulate  round  them; 
and  the  air  thus  charged  with  electricity  may  be  one  of  the  causes  of 
the  Aurora  Boiealis.  In  the  equatorial  regions,  on  the  contrary,  upright 
wheels. placed  parallel  to. the. equator  will  originate  a  voltaic  circuit, 
and  waterfalls  will  naturally  become  electric 

For  a  second  exaxx^le;  it  has  recently  been  found,  chiefly  by  the 
researches  of  Fro&ssor  GSraham,  that  gases  have  a  strong  tendency  to 
permeate  animal  membranes,  and  diffuse  themselves  through  the  spaces 
which  such  membranes  enclose,  notwithstanding  the  presence  of  other 
^^es  in  those  spaces. .  Proceeding  firom  this  general  law,  and  review 
mg  a  variety  of  cases  in  which  gases  lie  contiguous  to  membranes,  we 
are  enabled  to  demonstrate  or  to  explain  the  following  more  special 
laws :  1st.  The  human  or  animal  booy,  when  surrounded  with  any  gas 
not  already  contained  within  the  body,  absorbs  it  rapidly ;  such,  for 
instance,  as  the  gases  of  putrefying  matters :  which  helps  to  explain 
malaria.  2d.  The  carbonic  acid  gas  of  effervescing  dnnks,  evolved 
In  the  stomachy  permeates  its  membranes,  and  rapidly  spreads  through 
the  system,  where,  as  suggested  in  a  former  note,  it  probably  combines 
with  the  iron  contained  in  the  blood.  3d.  Alcohol  taken  into  the 
stomach  (the  temperature  of  the  stomach  is  above  the  boiling  point  of 
pure  alcohol,)  passes  into  vapor  and  spreads  through  the  system  with 
great  rapidity;  (which  combmed  with  the  high  combustibility  of  alco- 
hol, or  in  other  words  its  xeady  combination  with  oxygen,  may  perhaps 
help  to  explain  the  bodily  warmth  immediately  consequent  on  d  rinkin^ 
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spiritaouB  liquors.)  4th.  In  any  state  of  the  body  in  "which  pecuhar 
gases  are  formed  within  it,  these  will  rapidly  exh^e  throuch  all  parts 
of  the  body ;  and  hence  the  rapidity  with  which,  in  certain  states  of 
disease,  the  surrounding  atmosphere  becomes  tainted.  5th.  The  putre- 
faction of  the  interior  parts  of  a  carcass  will  proceed  as  rapidly  as  uat  of 
die  exterior,  from  the  ready  passage  outwards  of  the  gaseous  products. 
6th.  The  exchange  of  oxygen  and  carbonic  acid  in  the  lungs  is  not  pre* 
vented  but  rather  promoted,  by  the  intervention  of  the  membrane  of 
the  lungs  and  the  coats  of  the  blood  vessels  between  the  blood  and  the 
asT.  It  is  necessary,  however,  that  there  should  be  a  substance  in  the 
blood  with  which  the  oxygen  of  the  air  may  immediately  combine, 
otherwise,  instead  of  passing  into  the  blood,  it  would  permeate  the 
whole  organism ;  and  it  is  necessary  thflt  the  carbonic  acid,  afi  it  is  « 
formed  in  the  capillaries,  should  also  find  a  substance  in  the  blood  with 
which  k  can  combine ;  otherwise  it  would  leave  the  body  at  all  points, 
instead  of  being  discharged  through  the  lungs. 

§  5.  The  following  is  a  deduction  which  confirms,  by  explaining,  tne 
old  but  not  undisputed  empirical  generalization  that  soda  powders 
weaken  the  human  system.  These  powders,  consisting  of  a  mixture 
of  tartaric  acid  with  bicarbonate  of  soda,  from  which  the  carbonic  acid 
is  set  free,  must  pass  into  the  stomach  as  tartrate  of  soda.  Now, 
neutral  tartrates,  citrates,  and  acetates  of  the  alkalis  are  found,  in  their 
passage  through  the  system,  to  be  changed  into  carbonates;  and  to 
convert  a  tartrate  into  a  carbonate  requires  an  additional  quantity  of 
oxygen,  the  abstraction  of  which  must  lessen  the  oxygen  destined  for 
assimilation  with  the  blood,  andHo  the  quantity  of  which  the  vigorous 
action  of  the  human  system  is  proportional. 

The  instances  of  new  theories  agreeing  with  and  explaining  old  em- 
piricisms, are  innumerable.  All  the  just  rem.arks  made  by  experienced 
persons  on  human  character  and  conduct,  are  so  many  special  laws, 
which  the  general  laws  of  the  human  mind  explain  and  resolve.  The 
empirical  generalizations  on  which  the  operations  of  the  arts  have 
usually  been  founded,  are  continually  justified  and  confirmed  on  the 
one  hand,  or  rectified  and  improved  on  the  other,  by  the  discovery  of 
the  simpler  scientific  laws  on  which  the  efficacy  of  those  operations 
depends.  The  effects  of  the  rotation  of  crops,  of  the  various  manures, 
and  the  other  processes  of  improved  agriculture,  have  been,  for  the 
first  time,  resolved  in  our  own  day  into  known  laws  of  chemical  and 
organic  action,  by  Davy  and  Liebig. '  The  processes  of  the  healing 
art  are  even  now  mostly  empirical ;  their  efficacy  ia  concluded,  in  each 
instance,  fixnn  a  special  and  most  precarious  experimental  generaliza.- 
tion :  but  as  science  advaifces,  in  oiscovering  the  simple  laws  of  chem- 
istry and  physiology,  progress  is  made  in  ascertaining  the  intormeaiate 
links  in  the  series  of  phenomena,  and  the  more  general  laws  on  which 
they  depend :  and  thus,  while  the  old  processes  are  either  exploded, 
or  their  efficacy,  in  so  far  as  real,  explained,  improved  processes, 
founded  on  the  knowledge  of  proximate  causes,  are  continually  sug- 
gested and  brought  into  use.*     Many  even  of  the  truths  of  geometry 

•  It  was  an  oM  genaralizatioii  in  sor^rr,  that  tight  bandaging  had  a  tendency  to  preven 
at  diaaipate  local  inflammationa.    Thia  sequence  being,  in  the  progreaa  of  phyaioidgica. 
knowledge,  resolved  into  more  general  lawa,  led  to  the  important  surgical  invention 
aecentlT  mafi*  bv  l>r.  Aroott,  the  treatment  of  local  inflammation  and  tumors  by  means  oi 
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were  generalizationB  from  experience  before  they  were  deduced  froiv 
first  principles^  The  quadrature  of  the  cycloid  was  first  effected  by 
measurement,  or  rather  by  weighing  a  cyclcndal  card,  and  comparing 
its  weight  with  that  of  a  piece  (u  similar  card  of  known  dimensions. 

§  6.  To  the  foregoing  examples  from  physical  science,  let  us  add  an- 
other from  mental.  The  following  is  one  of  the  simple  laws  of  mind : 
Ideas  of  a  pleasurable  or  painful  character  form  associations  more  easily 
and  strongly  than  other  ideas,  that  is,  they  become  ajBSOciated  aflier  fewer 
repetitions,  and  the  association  is  more,  durable.  This  is  an  experi- 
mental law,  grounded  upon  the  Method  of  Difference.  By  deduction 
from  this  law,  many  of  the  more  special  laws  which  experience  shows 
to  exist  among  particular  mental  phenomena  may  be  demonstrated 
and  explained :— the  ease  and  rapidity,  for  instance,  with  which  thoughts 
connected  with  our  passions  or  our' more  cherished  interests  are  exci- 
ted, and  the  firm  hold  which  the  facts  relating  to  them  have  on  our 
memory ;  the  vivid  recollection  we  retain  ci  minute  circumstances 
which  accompanied  any  object  or  event  that  deeply  interested  us,  and 
of  the  times  and  places  in  which  we  have  been  very  happy  or  very 

-miserable;  the  horror  with  which  we  view  the  accidental  instru- 
ment of  any  occurrence  which  shocked  us,  or  the  locality  where  it 
took  place,  and  the  pleasure  we  derive  from  any  memorial  of  past 
enjoyment ;  all  these  effects  being  proportional  to  the  sensibility  ol 
the  individual  mind,  and  to  the  consequent  intensity  of  the  pain  or 
pleasure  from  which  the  association  originated.  It  has  been  suggested 
by  the  able  vrriter  of  a  biographical  sketch  of  Dr.  Priestley,  in  one  of 
our  monthly  periodicals,  that  the  same  elementary  law  of  our  mental 
constitution,  suitably  followed  out,  would  explain  a  variety  of  mental 
phenomena  hitherto  inexplicable,  and  in  particular  some  of  the  funda- 
mental diversities  of  human  character  and  genius.  Our  associations 
being  of  two  sorts,  either  between  synchronous,  or  between  successive 

'  impressions ;  and  the  influence  of  the  law  which  renders  associations 
stronger  in  proportion  to  the  pleasurable  or  painfiil  character  of  the 
impressions,  being  felt  with  peculiar  force  in  me  synchronous  class  of 
associations ;  it  is  remarked  by  the  writer  referred  to,  that  in  minds  of 
strong  organic  sensibility  synchronous  associations  will  be  likely  to 
predominate,  producing  a  tendency  to  conceive  thinffs  in  pictures  and 
m  the  concrete,  clothed  in  aU  their  attributes  and  circumstances,  a 
mental  habit  which  is  commonly  called  Imagination,  and  is  one  of  the 
peculiarities  of  the  painter  and  the  poet ;  whSe  persons  of  more  moder* 
ate  susceptibility  to  pleasure  and  pain  vrill  have  a  tendency  to  asso- 
ciate facts  chiefly  in  the  order  of  their  succession,  and  if  they  possess 
mental  superiority,  will  addict  themselves  to  history  or  science  rather 
than  to  creative  art.  This  interesting  speculation  the  author  of  the 
present  work  has  endeavored,  on  another  occasion,  to  pursue  further, 
and  to  explain,  by  means  of  it,  the  leading  peculiarities  of  the  poetical 
temperament.  It  is  at  least  an  example  which  may  serve,  instead  of 
many  others,  to  show  the  extensive  scope  which  exists  for  deductive 

in  equable  pressare,  produced  by  a  bladder  partiallj  filled  with  air.  The  prewore,  hf 
Keeping  back  the  blood  from  the  part  prevents  the  inflammation,  or  the  tumor,  from  beiM 
nourished :  in  the  case  of  inflammation,  it  remores  the  stimulus,  which  the  organ  is  unnt 
to  receive :  in  the  ease  of  tumors,  by  keeping  back  the  nutiitive  fluid,  it  causes  the  absorp* 
tion  of  matter  to  exceed  the  mpply,  and  the  diseased  mass  is  gradually  absorbed  and  diis- 


1 


286  INDUCTIOW. 

Investigation  in  the  important  and  so  eminently  imperfect  Science  of 
Mind 

§  7.  The  copiousness  with  which  I  have  exemplified  the  discovery 
and  explanation  of  special  laws  of  phenomena  by  deduction  from  sim-  ' 
pier  and  more  general  ones,  was  prompted  by  a  desire  to  characterize 
clearly,  and  place  in  its  due  position  of  importance,  the  Deductive 
Method ;  which,  in  the  present  state  of  knowledge,  is  destined  irrevo- 
cably to  predominate  in  the  course  of  scientific  investigation  from  this 
time  forward.  A  revolution  is  peaceably  and  progressively  effecting 
itself  in  philosophy,  the  reverse  of  that  to  which  ibacon  has  attached  his 
name.  That  great  man  changed  the  method  of  the  sciences  from 
deductive  to  experimental,  and  it  is  now  rapidly  reverting  from  experi- 
mental to  deductive.  But  the  deductions  which  BacOn  abolished  were 
firom  premisses  hastily  snatched  up,  or  arbitrarily  assumed.  The  prin- 
ciples were  neither  established  by  legitimate  canons  of  experimental 
inquiry,  nor  the  results  tested  by  that  indispensable  ^lem^nt  of  a 
rational  Deductive  Method,  verification  by  specific  experience.  Be^ 
tween  the  primitive  Method  of  Deduction  and  that  which  I  have 
attempted  to  define,  there  is  all  the  difference  which  exists  between  ^ 
die  Aristotelian  physics  and  the  Newtonian  theory  of  the  heavens. 

That  the  advances  henceforth  to  be  expected  even  in,  physical,  and 
fltill  more  in  mental  and  social  science,  will  be  chiefly  the  result  of 
deduction,  is  evident  from  the  general  considerations  already  adduced. 
Among  subjects  really  accessible  to  our  &culties,  those  which  still 
remain  in  a  state  of  dimness  and  uncertainty*  (the  succession  of  their 
phenomena  not  having  yet  been  brought  under  fixed  and  recognizable 
laws)  are  mostly  those  of  a  very  complex  character,  in  which  many 
agents  are  at  work  together,  and  their  effects  in  a  constant  state  of 
blending  and  intermixture.  The  disentangling  of  these  crossing  threads 
is  a  task  attended  with  difficulties  which,  as  we  have  already  shown, 
are  susceptibly  of  solution  by  the  instrument  of  deduction  alone. 
Deduction  is  the  great  scientific  work  of  the  present  and  of  fliture 
ages.  The  portion  henceforth  reserved  for  specific  experience  in  the 
achievements  of  science,  is  mainly  that  of  suggestmg  hints  to  be  fol- 
lowed up  by  the  deductive  inquirer,  and  of  confirming  or  checking  hia 
conclusions. 


CHAPTER  XIV. 

OF  THE  LDOTS TO  THIT EXPLANATION  OF  LAWS  OF  NATUSE;  AND  OF  • 

HTPOTHESE8. 

§  1.  The  preceding  considerations  have  led  us  to  recognize  a  dis- 
tinction between  two  kinds  of  laws,  or  observed  uniformities  in  .nature: 
ultimate  laws,  and  what  may  be  termed  derivative  laws.  Derivative 
laws  are  such  as  are  deducible  from,  and  may,  in  any  of  the  modes 
which  we  have  pointed  out,  be  resolved  into,  other  and  more  general 
ones.  Ultimate  laws  are  tfiose  which  cannot.  We  are  not  sure  that 
.  any^of  the  uniformities  which  we  are  yet  acquainted  with  are  ultimate 

\  laws ;  but  we  know  that  there  must  be  ultimate  laws  ;  and  that  eveiy 


\. 
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resolution  of  a  deriyative  law  into  more  geneial  laws,  brings  ns  nearer 
to  them. 

Since  we  are  continually  discovering  diat  uniformities,  notpre-viously 
known  to  be  other  than  ultimate,  are  derivatiTe,  and  resolyable  into 
more  general  laws;  since  (in  other  words)  we  are  continually  discover* 
ing  an  explanation  of  some  sequence,  which,  was  previoosly^  known  only 
as  a  ^t;  it  becomes  an  interesting  question  whedier  there  are  any  ne- 
cessary limits  to  this  philosophical  operation,  or  whedier  it  may  proceed 
until  all  the  uniform  sequences  in  nature  are  resolved  into  some  one 
universal  Taw.  Por  this  seems,  at  first  sight,  to  be  the  ultimatum 
towards  wBich  the  progress  of  induction,  by  the  Deductive  Method 
resting  on  a  basis  of  observation  and  experiment,  is  progressively 
tending.  Projects  of  this  kind  were  imiversal  in  the  in&mcy  of  philo- 
sophy; any  speculations  which  held  out  a  less  brilliant  prospect,  being 
in  those  early  times  deemed  not  worth  pursuing.  And  the  idea 
receives  so  much  apparent  countenance  from  the  nature  of  the  most 
remarkable  achievements  of  modem  science,  that  speculators  are  even 
now  constantly  rising  up  (more  often  on  the  continent  of  Europe  than 
in  this  island)  who  profess  either  to  have  solved  the  problem,  or  to 
suggest  modes  in  which  it  may  one  day  be  solved.  Even  where  pre- 
tensions of  this  magnitude  are  not  made,  the  character  of  the  solutions 
which  are  given,  or  sought,  of  particular .  classes  of  phenomena,  often 
involves  such  conceptions  of  vmat  constitutes  explanation,  as  would 
render  the  notion  of  explaining  all  phenomena  whatever  by  means  or 
some  one  cause,  or  law,  perfe^y  admissible. 

• 

§  2.  It  is,  therefore,  useful  to  remark,  that  the* ultimate  Laws  of  Na 
ture  cannot  possibly  be  less  numerous  than  the  distinguishable  sensation* 
or  other  feehngs  of  our  nature ; — those,  I  mean,  which  are  distinguishable 
from  one  another  in  quality,  and  not  merely  in  quantity  or  degree.  For 
example ;  since  there  is  a  phenomenon  3ui  generis,  called  color,  which  ^ 

our  consciousness  testifies  to  be  not  a  particulaEr  degree  of  some  other 
phenomenon,  as  heat,  or  odor,  or  motion,  but  intrinsically  unlike  sdl 
others,  it  follows  that  there  are  ultimate  laws  of  color ;  that,  although 
the  facts  of  color  mayi  admit  of  explanation,  they  never  can  be  ex- 

glained  from  laws  of  heat  or  odor  alone,  or  of  motion  alone,  but  that 
owever  far  the  explanation  may  be  carried,  there  will  always  remain 
in  it  a  law  of  color.  I  do  not  mean  that  it  might  not  possibly  be  shown 
that  some  other  phenomenon,  some  chemical  or  mechanical  action,  for 
example,  invariably  precedes,  and  is  the  cause  of,  every  phenomenon 
of  color.  But  although  this,  if  proved,  would  be  an  important  exten- 
sion of  our  knowledge  of  nature,  it  would  not  explain  now  or  why  a 
motion,  or  a  chemical  action,  should  produce  a  sensation  of  color ;  and 
however  diligent  mieht  be  our  scrutiny  of  the  phenomena,  whatever 
number  of  hidden  hnks  we  might  del»gt  in  the  chain  of  causation 
terminating  in  the  color,  the  last  link  would  still  be  a  law  of  color,  not 
a  law  of  motion,  nor  of  any  other  phenomenon  whatever.  Nor  does  this 
observation  applv  only  to  color,  as  compared  with  any  other  of  the  great 
classes  of  sensations ;  it  applies  to  every  particular  color,  as  compared 
with  others.  White  color  can  in  no  manner  be  explained  exclusively 
by  the  laws  of  the  production  of  red  color.  In  any  attempt  to  explain  it, 
we  cannot  but  introduce,  as  one  element  of  the  explanation,  the  prop- 
ositio  a  that  some  antecedent  or  other  produces  the  sensation  of  white. 
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The  ideal  Ihnit,  therefoxe,  of  the  explanatioo  of  natural  phenomene 
(towards  which  as  towards  other  ideal  limits  we  are  constantly  tending 
without  the  prospect  of  ever  completely  attaining  it,)  would  be  to  show 
chat  each  distinguishable  yariety  of  our  sensations,  or  other  states  ot 
consciousness,,  has  only,  one  sort  of  cause ;  that,  for  example,  whenever 
we  perceive  a  white  color,  there  is  some  one  conditior  or  set  of  con- 
ditions which  is  always  present,  and  the  presence  of  which  always 
produces  in  us  that  sensation.  As  long  as  there  are  several  known 
modes  of  production  of  a  phenomenon,  (several  different  substances, 
for  instance,  which  have  the  property  of  whiteness,  and  between 
which  we  cannot  trace  any  other  resemblance)  so  long  it  is  not  im- 
possible that  one  of  these  modes  of  production  may  be  resolved 
into  another,  or  that  all* of  them  may  oe  resolved  into  some  more 
general  mode  of  production  not  hitherto  recognized.  But  when  the 
modes  of  production  are  reduced  to  one,  we  cannot,  in  point  of  sim* 
plification,  go  any  further/  This  one  may  not,  after  all,  be  the  ultimate 
mode ;  there  may  be  other  links  to  be  discovered  between  the  sup^ 
posed  cause  and  the  effect ;  but  we  can  only  further  resolve  the  known 
law,  by  introducing  some  other  law  hitherto  unknown ;  which  will  not 
diminish  the  number  of  ultimate  laws. 

In  what  cases,  accordingly,  has  science  been  most  successful  in 
explaining  phenomena,  by  resolving  their  complex  laws  into  laws  of 
greater  smiplicity  and  generality  1  Hitherto  chiefly  in  cases  of  the 
propagation  of  various  phenomena  through  space :  and,  first  and  prin 
cipally,  the  most  extensive  and  important  of  all  facts  of  that  description, 
the  fact  of  motion.  Now  this  is  entirely  what  might  be  expected  &oja 
ttie  principles  which  I  have  laid  down.  Not  only  is  niotion  one  of  the 
most  universal  of  all  phenomena,  it  is  also  (as  might  be  expected 
fix>m  the  former  circumstance)  one  of  those  which,  apparently  at  least, 
are  produced  in  the  gpreatest  number  of  ways :  but  the  phenomenon 
itself  is  always,  to  .our  sensations,  the  same  in  every  respect  but  degree. 
DiSerencsB  of  duration,  or  of  velocity,  are  evidently  differences  in 
degree  only ;  and  differences  of  direction  in  space,  which  alone  has 
any  semblance  of  being  a  distinction  in  kind,  entirely  disappear  (so  far 
as  our  sensations  are  concerned)  by  a  chango  in  our  own  position ; 
indeed  the  very  same  moticm  appears  to  us,  according  to  our  position, 
to  take  place  in  every  variety  of  direction,  and  motions  m  every 
different  direction  to  take  place  in  the  same.  And,  again,  motion  in 
a  straight  line  and  in  a  curve  are  no  otherwise  distinct  than  th^t  the 
one  is  motion  continuing  in  the  same  direction,  the  other  is  motion 
which  at  each  instant  changes  its  diioction.  There  is,  therefore, 
according  to  the  views  I  have  stated,  no  absurdity  in  supposing  that 
all  motion  may  be  produced  in  one  and  the  same  way ;  by  the  same 
kind  of  cause.  Accordingly,  the  greatest  achievements  in  physical 
science  have  consisted  in  resolving  one  observed  law  of  the  production 
of  motion  into  the  laws  of  other  known  modes  of  production,  or  the 
laws  of  several  such  modes  into  one  more  general  mode ;  as  when  the 
fall  of  bodies  to  the  earth,  and  the  motions  of  the  planets,  were  brought 
under  the  one  law  of  the  mutual  attraction  of  all  particles  of  matter; 
when  the  motions  said  to  be  produced  by  magnetism  were  shovm  to  be 
produced  by  electricity;  when  the  motions  of  fluids  in  a  lateral  direc- 
tion, or  even  contrary  to  the  direction  of  gravity,  were  shown  to  be 
produced  by  gravity ;  and  the  like.     There  is  an  abundance  of  distinct 
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causes  of  motion  still  unrexolved  into  one  another;  gravitation,  heat, 
electricity,  chemical  action,  nervous  action,  and  so  foith ;  but  however 
improbable  it  may  be  that  these  different  modes  of  production  of  mo 
tion  should  ever  actually  be  resolved  into  one,  the  attempt  so  to  resolve 
them  is  perfectly  legitimate.  For  though  these  various  causes  produce, 
in  other  respects,  sensations  intrinsically  different,  and  are  not,  there- 
fore, capable  of  being  resolved  into  one  another,  yet  in  so  far  as  they 
all  produce  motion,  it  is  quite  possible  that  the  immediate  antecedent 
of  the  motion  may  in  all  these  different  cases  be  the  same ;  that  the 
other  causes  may  produce  motion  through  the  intermediate  agency  of 
heat,  for  instance,  or  of  electricity,  or  of  some  common  medium  yet 
CO  be  discovered. 

We  need  not  extend  our  iUustratiA  to  other  cases,  as  for  instance 
cO  the  propagation  ef  light,  sound,  heat,  electricity,  &c.,  through  space, 
or  any  of  the  other  phenomena  which  have  been  found  susceptible  of 
explanation  by  the  resolution  of  their  observed  laws  into  more  general 
Is^ws.  Enough  has  been  said  to  display  the  difference  between  the 
kind  of  explanation  and  resolution  of  laws  which  is  chimerical,  and 
that  of  which  the  accomplishment  is  the  great  aim  of  philosophy ;  and 
to  show  into  what  sort  of.  elements  the  resolution  must  be  effected, 
ifai;alL 

§  3.  As,  however,  there  h  scarcely  any  of  the  principles  of  a  true 
\  method  of  philosophizing  which  does  not  require  to  be  guarded  against 
errors  on  both  sides,  I  must  enter  a  caveat  against  another  misapprehen- 
sion, of  a  kind  directly  contrary  to  the  preceding,  and  against  which 
there  is  th'^  more  necessity  to  be  on  our  guard,  as  it  has  the  appear 
ance  of  being  countenanced  (for  I  am  persuaded  that  it  is  only  the 
appearance)  by  so  gpreat  a  thinker  a^  M.  Auffuste  Comte.  That  phi- 
losopher, amoijg  other  occasions  on  whi^h  he  has  condemned,  with 
some  asperity,  any  attempt  to  explain  phenomena  which  are  ''  evidently 
primordial"  (meaning,  apparency,  no  more  than  that  every  such  phe- 
nomenon must  have  at  least  one  peculiar  and  inexplicable  law,)  has 
spoken  of  the  attempt  to  furnish  any  explanation  of  the  color  belonging 
to  each  substance,  ''la  couleur  616mentaire  propre  k  chaque  substance," 
as  essentially  illusory.  **  No  one,"  says  he,  "  in  our  time,  attempts  to 
explain  the  particular  specific  gravity  of  each  substance  or  oi  each 
structure.  Why  should  it  be  c^erwise  as  to  the  specific  color,  the 
notion  of  which  is  undoubtedly  no  less  primordial  V** 

Now  although,  as  M .  Comte  elsewhere  observes,  a  color  must  al- 
ways remain  a  different  thing  from  a  weight  or  a  sound,  it  ought  not 
to  be  forgotten,  and  notwithstanding  these  expressions,  cannot  possibly 
be  forgotten  by  M.  Comte,  that  varieties  of  color  might  nevertheless 
follow,  or  correspond  to,  given  varieties  of  weight,  oi  sound,  or  some 
other  phenomenon  as  different  as  these  are  firom  color  itself.  It  is  one 
question  what  a  thing  is,  and  another  what  it  depends  upon;  and 
although  to  ascertain  the  conditions  of  an  elementary  phenomenon  is 
not  to  obtain  any  new  insight  iato  the  nature  of  the  phenomenon  itself, 
.  that  is  no  reason  against  attempting  to  discover  the  conditions.  M. 
Comte's  interdict  ag^ainst  endeavorine  to  reduce  disdnctions  of  color  to 
•ny  common  principle,  would  have  held  equally  gooc  against  a  lik 

•  Omn  dt  Pkikm^  PatUwe,  ii  056. 
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ttempt  on  the  subject  of  distincdoDS  of  sound ;  which  nererdielesi 
nave  been  found  to  be  immediately  preceded  «nd  caused  by  distin- 
guishable YarietieB  in  the  vibrations  of  elastic  bodies :  although  a  sound, 
no  doubt,  is  quite  as  different  as  a  color  is  from  any  motion  of  particles, 
vibratory  or  otherwise.  We  might  add,  that,  in  the  case  of  colors, 
there  are  strong  positive  indications  that  they  are  not  ultimate  proper- 
ties of  the  different  kinds  of  substances,  but  depend  upon  conditions 
capable  of  being  superinduced  upon  aU  substances;  since  there  is  no 
substance  which  cannot,  according  to  the  kind  of  light  thrown  upon  it, 
be  made  to  assume  any  color  we  think  fit ;  and  since  almost  every 
change  in  the  mode  of  aggregation  of  the  particles,  of  the  same  sub- 
stance, is  attended  with  alterations  in  its  color,  and  in  its  optical  prop- 
erties generally.  • 

The  real  defect  in  the  attempts  whidi  have  been  made  to  account 
for  colors  by  the  vibrations  of  a  fluid,  is  not  that  the  attempt  itself  is 
unphilosophical,  but  that  the  existence  of  the  fluid,  and  the  fact  of  its 
vibratory  motion,  are  not  proved ;  but  are  assumed,  on  no  other  groufid 
than  the  facility  they  are  supposed  to  afford  of  explaining  the  phenom- 
ena. And  these  considerations  lead  us  to  the  important  question  of 
the  proper  use  of  scientific  hypotheses;  a  subject  the  connexion  of 
which  with  that  of  the  explanation  of  the  phenomena  of  nature,  and  of 
the  necessary  limits  to  that  explanation,  needs  not  be  pointed  out. 

§  4.  An  hypothesis  is  any  supposition  which  we  make  (either  with- 
out actual  evidence,  or  upon  evidence  avowedly  insufficient),  in  order 
to  endeavor  to  deduce  from  it  conclusions  in  accordance  with  facts 
which  are  known  to  be  real ;  under  the  idea  that  if  the  conclusions 
to  which  the  hypothesis  leads  are  known  truths,  the  hypothesis  itself 
either  must  be,  or  at  least  is  likely  to  be,  true.  ^  If  the  hypothesis  relates 
to  the  cause,  or  mode  of  production  of  a  phenometion,  it  will  serve,  if 
admitted,  to  explain  such  facts  as  are  found  capable  of  being  deduced 
fix>m  it.  And  this  explanation  is  the  purpose  of  many,  if  not  most 
hypotheses.  Since  explaining  in  the  scientific  sense  means  resolving 
an  uniformity  which  is  not  a  law  of  causation,  into  the  laws  of  causa- 
tion &om  which  it  results,  or  a  complex  law  of  causation  into  simplei 
and  more  general  ones  firom  which  it  is  capable  of  being  deductively 
inferred ;  if  there  do  not  exist  any  known  laws  which  fiilfiU  this  reqmre- 
ment,  we  may  feign  or  imagine  some  which  would  fiilfill  it ;  ^ind  this  is 
making  an  hypothesis. 

An  hypothesis  being  a  mere  supposition,  there  are  no  other  limits 
to  hypodieses  than  those  of  the  human  imagination ;  we  may,  if  we 
please,  imagine,  by  way  of  accounting  for  an  effect,  some  cause  of  a 
Kind  utterly  unknown,  and  acting  according  to  a  law  altogether  fi^ 
titious.  But  as  hypotheses  of  l£is  sort  would  not  have  any  of  the 
plausibility  belonging  to  those  which  -ally  themselves  by  analogy  with 
known  laws  of  nature,  and  besides  would  not  supply  the  want  which 
arbitrary  hypotheses  are  generally  invented  to  satisfy;  by  enabling  the 
imagination  to  represent  to  itself  an  obscure  phenomenon  in  a  familiar 
light ;  there  is  probably  no  hypothesis  in  the  history  of  sdence  in  whicb^ 
both  the  agent  itself  and  the  law  of  its  operation  were  fictitious.  Eithei 
the  phenomenon  assigned  as  the  cause  is  real,  but  the  law  according  to 
which  it  acts  merely  supposed ;  or  the  cause  is  fictitious,  but  is  sup 
posed  to  produce  its  effects  according  to  laws  similar  to  those  of  B/Cktrm 
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known  class  ot*  phenomena.  An  instance  of  die  first  kind  is  afforded 
by  the  different  suppositions  respecting  the  law  of  the  planetarj  cen- 
tral force,  anterior  to  the  discovery  of  the  tnie  law,  that  the  force  varies 
as  the  inverse  square  of  the  distance  ;  which  was  itseif  suggested  by 
Newton,  in  the  first  instanee,  as  an  h3rpothests,  and  was  verified  by 
proving  that  it  led  deductively  to  Kejpf^d  laws.  Hypotheses  of  the 
second  kind  ai-e  such  asthe  vortices  Oi  Descartes,  whidi  were  fictitious, 
but  were  supposed  to  obey  the  known'  laws  of  rotatory  motion ;  or  the 
two  rival  hypotheses  reapeoting  the  tiatnre  of  light,  the  one  ascribing 
the  phenomena  to  a  fluid  emitted  fixHn  all  luminous  bodies,  the  other 
(now  moTB  generally  received)  attributing  them  to  vibratory  motions 
among  the  particles  of  an  ether  pervading^  all-  space.  Of  the  existence 
of  either  fluid  there  is  no  evidence,  save  &e  explanation  they  are  cal- 
culated to  afibrd  ofnaome  of  the>  phenomena ;  but  they  are  supposed  to 
produce  their  efiects  aocOrdiiig  to  known  laws ;  the  ordmday  laws  of 
continued  locomotion  in  the  one  case,  and  in  the  other,  those  of  the 
^jagadoa  of  undula.0^  n^^  among  the  p«dcl«  of  an  eh-dc 

According  to  the  foregoing  remarks,  hypotheses  are  inventetd  to  en-  | 
able  the  Deductive  MetbMl  to  be  earlier  applied  to  phenomena.  But*  ^ 
in  order  to  discover  the  cause  of  any  phenomena  by  the  Deductive 
Method,  the  process  must  consist  of  three  parts;  'induction,  rittiocin- 
ation,  and  verification.  Inductioii,  (the  place  of  which^  however,  may 
be  sujpplied  by 'a  prior  deduction,)  to  ascertain  the  laws  of *the  causes; 
ratiocmation,  to  compute  from  those  -laws,  how  the  causes  will  oper- 
ate in  the  particular  combination  known  to  exist  in  the^tsase  in  hand; 
verification,  by  ccHnparkig  this  calculated  effect  with  die  actual  phe* 
nomenon.  No  one  of  these  three  parts  of  the  process*  can  be  dis- 
pensed with.  In  the  great  deduction  which  proves  the  identity  of 
gravity  and  the  central  fi)rce  of  the  sekr  system,  all  the  three  are 
found.  First,  it  is  proved  firom  the  moon's  motions,  that  the  earth 
attracts  her  with  a  force  varying  as  the  inverse  square  of  tiie  distance. 
This  (though  partly  dependent  on  prior  deductions)  corresponds  to 
the  first,  or  purely  inductive  step,  the  ascertainment  of  the  law  of  the 
cause.  Secondly^  from  this  law,  and  flrom  the  knowled^  previously 
obtained  of  the  mobn's  mean  distance  from  the  earth,  and  of  tiie  actual 
amount  of  he^  deflexion  from  the  tangent,  it  is  ascertained  with  what 
rapidity  the  earth's  attraction  would  -cause  her  to  fall,  if  she  were  no 
further  off,  and  no  more  acted  upon  by  extraneous  forces,  than  terres- 
trial bodies  are :  this  is  the  seoond  step,  the  ratiociiiation.  Finally, 
this  calculated  velocity  beiiu^  compared  with  the  observed  velocity 
with  which  all  heavy  bodies  tall,  by  mere  gravity,  towards  die  surface 
of  the  eanh,  (namely  sixteen  feet  in  the  first  second,  finrty-eight  in  the 
second,  and  so  forth,  in  the  ratio  of  the  odd  numbers,  1,  3,  5,  &c.,)  the 
two  quantities  were  found  to  agree.  The  order  in  which  I  have  here 
presented  the  three  steps  was  not  the  exact  <^er  of  dieir  discovery ; 
out  it  is  their  ccnrect  logical  order,  as  portions  of  the  proof  that  the 
same  attraction  of  the  earth  whicb  canses  the  moon's  motion,  causes 
.also  the  &I1  of  heavy  bodies  to  die  earth:  a  proof  which  is  thus  com 
plete  in  all  its  parts. 

Now,  the  Hypothetical  Mediod  suppresses  die  first  of  the  three  steps, 

•  Vide  SDpn,  p.  861 
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the  inducdon  to  ascortain  the  law ;  and  contents  itself  with  tne  otbet 
two.  operations,  ratiocination  and  yerification ;  the  law,  which  is  rea 
(K>n6d  from,  being  assumed,  instead  of  proved. 

This  process  may  evidently  be  legitimate  upon  one  Buppositiou, 
namely,  if  the  nature  of  the  case  be  such  that  the  final  step,  the  verifi* 
cation,  shall  amount  to,  and  fulfill  the  conditions  of,  a  complete  indue 
tion.  We  want  to  be  assured  that  the  law  we  have  hypothetically 
assumed  is  a  true  one  ;  and  its  leading  deductively  to  true  results  will 
afford  this  assurance,  provided  the  case  be  such  that  a  false  law  can 
bot  lead  to  a  true  result ;  provided  no  law,  except  the  very  one  which 
we  have  assumed,  can  leaa  deductively  to  the  same  conclusions  which 
that  leads  tO.  And  this  proviso  is  very  often  realized.  For  example, 
in  that  perfect  specimen  of  deduction  which  we  just  cited,  the  original 
major  premiss  of  the  ratiocination,  the  law  of  the  attractive  force,  was 
ascertained  in  this  very  mode  ;  by  this  legitimate  employment  of  the 
Hypothetical  Method.  Newton  began  by  an  assumption,  that  the 
force  which  at  each  instant  deflects  a  planet  from  its  rectilineal  course, 
and  makes  it  describe  a  curve  round  the  sun,  is  a  force  tending  directly 
towards  the  sun.  He  then  ptoved  that  if  this  be  so,  the  planet  will  de-. 
scribe,  as  we  know  by  Kepler's  first  law  that  it  does  describe,  equal 
areas  in  equal  times ;  and,  laBtly,  he  proved  that  if  the  force  acted  in 
any  other  direction  whatever,  the  planet  would  not  describe  equal 
areas  in  equal  times.  It  being  thus  shown  that  no  other  hypothesis 
could  accord  with  the  facts,  the  assumption  was  proved ;  the  hypothe- 
sis became  a  law,  established  by  the  Method  of  Difference.  Not  only 
.did  Newton  ascertain,  by  this  hypothetical  process,  the  direction  of  the 
deflecting  force ;  he  proceeded  in  exactly  the  same  manner  to  ascer- 
tain the  law  of  variation  of  the  quantity  of  that  force.  He  assumed 
that  the  force  varied  inversely  as  the  square  of  the  distance ;  showed 
that  from  this  assumption  the  remaining  two  of  Kepler's  laws  might  be 
deduced ;  and,  finally,  that  any  other  law  of  variation  would  give  re- 
sults inconsistent  with  those  laws,  and  inconsistent,  therefore,  with  the 
real  motions  of  the  planets,  of  which  Kepler's  laws  were  known  to  be 
a  correct  expression. 

It  is  thus  perfectly  possible,  and  indeed  is  a  very  common  occur- 
rence, that  what  is  an  hypothesis  at  the  beginning  of  the  inquiry 
becomes  a  proved  law  of  nature  before  its  close.  But. this  can  only 
happen  when  the  inquiry  has  for  its  object,  not  to  detect  an  unknown 
cause,  but  to  determine  the  precise  law  of  a  cause  already  ascertained. 
If  it  had  not  been  already  known  that  the  planets  were  hindered  from 
moving  in  straight  lines  by  some  force  tonding  towards  the  interior  of 
their  orbit,  though  the  exact  direction  was  doubtful ;  or  if  it  had  not 
been  known  that  the  force  increased  in  some  proportion  or  other  as  the 
distance  diminished,  and  diminished  as  it  increased  ;  Newton's  argu- 
ment would  not  have  proved  his  conclusion.  These  facts,  however, 
being  already  certain,  the  range  of  admissible  suppositions  was  limited 
to  the  various  possible  directions  of  a  line,  and. the  various  possible 
numerical  relations  between  the  variations  of  the  distance  and  the 
variations  of  the  attractive  force :  now  among  these  it  was  easily 
shown  that  different  suppositions  could  not  lead  to  identical  conse- 
quences. 

Accordingly,  Newton  could  not  have  performed  his  second  great 
philosophical  operation,  that  of  identifying  terrestrial  gravity  with  the 
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central  force  of  the  sclar  system,  by  the  same  hypothetical  method* 
When  the  law  of  the  moon's  attraction  had  heen  proved  from  the  data 
of  the  moon  itself,  then  on  finding  the  same  law  to  accord  with  the  phe- 
nomena of  terrestrial  gravity,  he  was  warranted  in  adopting  it  as  the 
law  of  those  phenomena  likewise  :  hat  it  would  not  have  heen  allow- 
ahle  for  him,  without  any  lunar  dat€^  to  assume  that  the  moon  was 
attracted  towards  the  eajth  with  a  force  as  the  inverse  square  of  the 
distance,  merely  hecause  that  ratio  would  enahle  him  to  account  for 
gravity  hy  a  similar  attraction :  for  it  would  have  heen  impossible  for 
him  to  prove  that  the  observed  law  of  the  fall  of  heavy  bodies  to  the 
earth  could  not  result  from  any  force,  save  one  extending  to  the  moon, 
and  proportional  to  the  inverse  square. 

It  appears,  then,  to  be  a  condition  of  a  genuinely  scientific  hy-  \ 
pothesis,  that  it  be  not  destined  alwuys  to  remain  an  hypothesis, 
but  be  certain  to  be  either  proved  or  disproved  by  that  comparison 
with  observed  facts  which  is  termed  Verification.  In  hypotheses  of  ! 
this  character,  if  they  relate  to  causation  at  all,-  the  effect  must  be  al- 
ready known  to  depend  upon  the  very  cause  supposed,  and  the  hypo- 
thesis must  relate  only  to  the  precise  mode  of  dependence;  the  law  of 
the  variation  of  the  effect  according  to  the  variations  in  the  quantity  or 
in  the  relations  of  the  cause.  With  these  may  be  classed  the  hypo- 
theses which  do  not  make  any  supposition  with  regard  to  causation, 
but  only  with  regard  to  the  law  of  correspondence  between  facts  which 
accompany  each  other  in  their  variations,  tho'ush  there  may  be  no  rela- 
tion of  cause  and  effect  between  them.  Such  are  the  different  false 
hypotheses  which  Kepler  made  respecting,  the  law  of  the  refraction  of 
light.  It  was  known  that  the  direction  of  the  line  of  refi:Bction  varied 
with  every  variation  in  the  direction  of  the  line  of  incidence,  but  it  was 
not  known  how ;  that  is,  what  changes  of  the  one  corresponded  to  the 
different  changes  of  the  other.  In  diis  case  any  law,  different  from  the 
true  one,  must  have  led  to  false  results.  And,  lastly,  we  must  add  to 
these,  all  hypothetical  modes  of  merely  describing  phenomena;  such  as 
the  hypothesis  of  the  ancient  astronomers  that  the  heavenly  bodies 
moved  in  circles ;  the  various  hypotheses  of  eccentrics,  deferents,  and 
epicycles,  which  were  added  to  that  original  hypothesb ;  the  nineteen 
false  hypotheses  which  Kepler  made  and  abandoned  respecting  the 
form  of  the  planetary  orbits ;  and  even  the  true  doctrine  m  which  he 
finally  rested,  that  those  orbits  are  ellipses,  which  was  but  an  hypo 
thesis  like  the  rest  until  verified  by  &cts. 

In  all  these  eases,  verificadon  is  proof;  if  the  supposition  accords  > 
with  the  phenomena  there  needs  no  other  evidence  of  it.  But  in 
order  that  this  may  be  the  case,  it  is  (as  we  have  seen)  necessary, 
when  the  hypothesis  relates  to  causation,  that  the  supposed  cause 
should  not  only  be  a  real  phenomenon,  something  actually  existing  in 
nature,  but  should  be  already  known  to  have  some  influence  upon  the 
supposed  effect ;  the  precise  degree  and  manner  of  the  influence  being 
the  only  point  undetermined,  in  any  other  case,  it  is  no  evidence  <h 
the  truth  of  the  hjrpothesis  that  we  are  able  to  deduce  the  real  phe 
nomena  from  it. 

Is  it,  then,  never  allowable,  in  a  scientific  hypothesis,  to  assume  a 
cause ;  but  only  to  ascribe  an  assumed  law  to  a  known  cause  ?  I  do 
not  assert  this.  I  only  say,  that  in  the  latter  case  alone  can  the  hypo- 
thesis be  recei  'ed  as  true  merely  because  it  explains  the  phenomena  .* 
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in  the  former  caae  it  is  oaly  udeful  by  suggesting  a  line  of  investigation 
wliich  may  possibly  terminate  in  obtaining  real  proo£  For  this  pur- 
pose, 83.  is  justly  remarked  by  M.  Gomte  (who  of,  all  philosophers 
seems,  to  me  to  have  approached  the  nearest  to  a  sound  yiew  of  this 
j  important  sul^ect),  it  is  indispensable  that  the  cause  su^ested  by  the 
I  hypothesis  should  be  in  its  own  nature  susceptible  of  bemg  proved  by 
^  other  evidence.  This  seems  to  be  the  philosophical  import  of  Newton's 
maxim  (so  often  cited  with  .approbation  by  .subsequent  writers),  that 
the  cause  assigned  for  an^  phenomenon  must  not  only  be  such  as  it 
admitted  would  explain  thephenom^iony  but  must  also  be  a  vera  causa. 
What  .he  meant  by  a  vera  causa  Newton  did  not  indeed  very  explicitly 
define ;  and  Mr.  Whewell,  who  dissents  from  the  propriety  of  any  such 
restriction  upon  the  latitude  of  framing  hypotheses,  has  had  Httle  diffi- 
culty in  showing*  that  his  conception  of  it  was  neither  precise  nor  con 
mstent  with  itself:  accordingly  his  optical  theory  was  a  signal  instance 
of  the  violation  of  his  ovm  rule.  And  Mr.  Whewell  is  clearly  right  in 
denying  it  to  be  necessary  that  the  cause  assigned  should  be  a  cause 
already  known ;  else  how  could  we  ever  become  acquainted  vrith  any 
new  cause  1  But  what  is  true  in  the  maxim  is,  that  the  ca^e,  although 
not  Jmown  previously,  should  be  oapable  of  being  know^ thereafter; 
that  its  existence  should  be  capable  of  being  detected,  and  its  con- 
nexion with  the  effect  ascribed  to  it,  susceptible  of  being  proved,  by 
indejitendent  evidence.  The  hypothesis,  liy  suggesting  observations 
and  experiments,  puts  us  upon  ^e  road  to  that  independent  evidence 
if  it  be  really  attainable;  and  till  it  be  attained,  the  hypothesis  ought 
not  to  count  for  more  than  a  suspicion. 

\  §  5.  This  ftmction,  however,  of  hypotheses,  is  one  which  must  be 

>  reckoned  absolutely  indispensable  in  science.  When  Newton  said, 
'^  Hypotheses  non  ^ngo,''  he  did  not  mean  that  he  deprived  himself  of 
ihe.faoilitieB  of  .investigation  aSbrded  by  assuming  in  the  first  instance 
fdiat  he:hoped  ultimately  to  be  able  to  prove.  Without  such  assump^ 
tions,  science  could  never  have  &ttained  its  present  state:  they  are 
necessary  steps  in  the  progress  to  something  more  certain ;  and  nearly 
everything  which  is  now  theory  was  once  hypothesis.  Even  in  purely 
experimental  science,  some  inducement  is  necessary  for  trying  one 
Mcpeiiment  rather  than  another ;  and  although  it  is  abstractedly  possi- 
ble that  all  the  experiments  which  have  been  tried,  migAt  have  been 
produced  by  the  mere  desire  to  ascertain  what  would  happen  in  certain 
earcums&noes,  without  any  previous  conjecture  as  to  die  result;  yet 
in  point  of  Ihct  those  unobvioas,  delicatOi  and  often  cumbrous  and 
tedious  processes  of  experiment,  which  have  thrown  most  light  upon 
die  general  constitution  of  nature,  would  hardly  ever  have  been  under- 
taken by  the  persons  or  at  the  time  they  were,  unless  it  had  seemed 
to  depend  upon  them  vrfaether  some  general  doctrine  or  theory  which 
had  been  suggested,  but  not  yet  proved,  should  be  admitted  or  not. 
If  this  be  true  even  of  merely  experimental  inquiry,  the  conversion  of 
experimental  into  deducdve  truths  could  still  less  have  been  effected 
without  large  temporary  assistance  from  hypotheses.  The  process  of 
tracing  regularity  in  any  complicated  and  at  first  sight  confused  set  of 
appearances^  is  necessarily  tentative :  we  begin  by  making  any  suppo> 

*  Philotophy  oftht  Induetiffe  Seiencesy  fol.  iL,  pp.  441-C 
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t  As  an  example  of  a  legitimate  ^jrpotoeaia  aceonUng  to  cEe  teat  here  laid  down,  M. 
Comte  cites  that  of  Broussais,  who,  proceeding  on  the  Teiy  ratiokial  principle  that  every 
disease  must  oHginate  id  some  definite  pait  or  other  of  the  onanism,  boldly  assumed  that 
eertain  fevers^  which  not  heing  known  to  be  local  were  called  constitutional,  had  their 
origin  in  the  mncous  membrane  of  the  alimentary  canaL  The  supposition  was  indeed,  as 
ihere  is  strong  ground  to  belioTe,  erroneous;  but  he  was  justified  m  making  it,  since  by 
deducing  the  conseqaflncea  of  the  sniiposition,  and  oomptnng  them  with  the  £sets  of  thoee 
maladies,  he  might  he  certain  of  disprOTing  his  hypothesis  in  case  it  was  ill  founded,  and 
might  expect  that  the  comparison  would  mateiially  aid  him  in  framing  another  more  con- 
formable to  the  phenomena. 

ThodoctniM^nowiiiiiTeisaUyMeetTed,  that  the  earth  is  a  great  nattual  magnet  with 
two  poles,  was  originally  an  hypothesis  of  the  celebrated  Gilbert. 

Another  hypothesis,  to  the  legitimacy  of  which  no  objection  can  lie,  and  one  which  is 
well  calculated  to  light  the  path  d  acientific  inquiry,  is  that  suggested  both  by  Dr.  Amott 
and  Sir  John  Herschel,  that  the  brain  is  a  voltaic  pile,  and  that  each  of  its  pulsations  is  a 
discharge  of  electricity  through  the  systeuL  It  has  been  remarked  that  the  sensation  felt 
b«  the  hand  from  the  beating  of  a  brain,  or  eren  of  the  neat  arteries,  bears  a  strong  resem- 
blance to  a  voltaic  shock.  And  the  hypothesia,  if  followed  to  its  conseq[uences,  might 
afford  a  plausible  explanatioii  of  maigr  phyaological  facts,  while  there  is  nothing  to  £s- 
courage  the  hope  that  we  may  in  time  sufficiently  understand  the  conditions  m  voltaic 
phenomena  to  render  the  truth  of  the  hypothesis  amenable  to  observation  end  experiment 
.  .The  attempt  to  localize,  hi  different  region^  of  the  brain,  the  physical  organs  of  our  dif* 
ferent  mental  fiu;ulties  and  propensities,  was,  on  the  part  of  its  original  author,  a  strictly 
Ugitimate  example  of  a  scientific  hypothesis ;  and  we  ought  not.  therefore,  to  blame  him 
for  the  extremely  slight  grounds  on  which  he  often  proceedea,  in  an  operation  which 
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4iti(»i,  evbn*e  falsQ  one;  to  s^e  what  eonaequences  will  follow  from  it;  | 
wad  by  dbsenring  how  these  differ  from  the  real  phenomena,  we  learn  f 
what  -coFreeciona  to  make  in  our  assumption.  The  simplest  supposition  | 
which  accords  with  any  ^of  the  most  obvious  facts,  is  the  best  to  begin  I 
with ;  because  its  consequences  are  the  most  easily  traced.  This  rude 
hypothesis  is  then  rudely-  corrected,  and  the  operation  repeated ;  and 
the  comparison  of  the  cc^nsequences  deduciblo  m>m  the  corrected  hypo- 
thesis, with  the  observed  facts,  suggests  still  further  correction,  until 
the  deductive  results  are  at  last  made  to  tally  with  the  phenomena. 
''  Some  £ict/'  says  M.  Comte,*  "  is  as  yet  little  understood,  or  some 
law  is  unknown:  we  frame  on  the  subject  an  hypothesis  as  accordant 
as  possible  with  the  whole  of  the  data  already  possessed ;  and  the 
science,  being  thus  enabled  to  move  forward  freely,  always  ends  by 
leading  to  new  Gonsequences  capable  of  observation,  which  either  con- 
firm or  refute,  unequivocally,  the  first  supposition."  Neither  induction 
nor  deduction,  he  justly  remarks,  woiila  enable  us  to  understand  even 
the  simplest  phenomena,  ''ifwe  did  not  often  commence  by  anticipa- 
ting on  the  results;  by  making  a  provisional  supposition,  at  first  essen- 
tially conjectural,  as  to  some  of  the  very  notions  which  constitute  the 
final  object  of  the  inquiry*"!  Let  any  one  watch  the  manner  in  which 
he  himself  unravels  any  complicated  mass  of  evidence ;  let  him  observe 
how,  for  instance,  he  elicits  the  true  history  of  any  occurrence  from 
the  involved  statements  of  one  or  of n  many  witnesses;  he  will  find  that 
he  does  not  take  all  the  items  of  evidence  into  his  mind  at  once,  and 
attaiBp(t  to  weave  them  together:  the  hunum  faculties  are  not  equal  to 
such  an' undertaking;  he  extemporizes,  from  a^ few  of  the  particixltS^.  . 
a  first  rude  theory  of  the  modem  which  the~liLCts  toolT  place,  and  then  X 
looks  at  the  other  statemems  one  by  one^  to  try  whether  they  can  be 
reconciled  with  that  provisional  theory,  or  what  corrections  or  additions 
it  requires  to  make  it  square  with  them.  In  this  way,  which,  as  M. 
Comte  remarks,  has  some  resemblance  to  the  Methods  of  Approxima- 
tion of  mathematicians^  we  arrive^  by  means  of  hypotheses  at  conclu^ 
sions  not  hypotheti€al4  ' 
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§  6.  It  is  perfectly  consistent  with  the  spirit  of  the  method,  to  assume 
in  this  provisional  manner  not  only  an  hypothesis  respecting  the  law  of 
what  we  ahready  know  to  be  the  cause,  but  an  hypothesis  respecting 
the  cause  itself.  It  is  allowable,  useful,  and  often  even  necessary,  to 
begin  by  asking  ourselves  what  cause  may  have  produced  the  effect, 
in  order  that  we  may  know  in  what  direction  to  look  out  for  evidence 
to  determine  whether  it  actually  did.  The  vortices  of  Descartes  would 
have  been  a  perfectly  legitimate  hypothesis,  if  it  had  been  possible,  by 
any  mode  of  exploration  which  we  could  entertain  the  hope  of  ever 
possessing,  to  bring  the  question,  whether  such  vortices  exist  or  not, 
within  the  reach  of  our  observing  faculties.  The  hypothesis  was  vicious, 
simply  because  it  could  not  lead  to  any  course  of  investigation  capable 
of  converting  it  from  an  hypothesis  into  a  proved  &ct.  The  prevailing 
hypothesis  of  a  luminiferous  ether  I  cannot  but  consider,  with  iH,  Comte, 
to  be  tainted  with  the  same  vice.  It  can  never  be  brought  to  the  test 
of  observation,  because  the  ether  is  supposed  wanting  in  all  the  proper- 
ties by  means  of  which  our  senses  t^e  cognizance  of  external  phe- 
nomena. It  can  neither  be  seen,  heard,  smelt,  tasted,  nor  touched. 
The  po^ibility  of  deducing  from  its  supposed  laws  a  considerable 
number  of  the  phenomena  of  light,  is  the  sole  evidence  of  its  existence 
that  we  have  ever  to  hope  for ;  and  this  evidence  cannot  be  of  the 
smallest  value,  because  we  cannot  have,  in  the  case  of  such  an  hypoth- 
esis, the  assurance  that  if -the  hypothesis  be  false  it  must  lead  to  results 
at  variance  with  the  true  facts. 

Accordingly,  most  thinkers  of  any  degree  of  sobriety  allow,  that  ar 
hyf>othesb  of  this  kind  is  not  to  be  received  as  probably  true  because 
it  accounts  for  all  the  known  phenomena;  since  this  is  a  condition 
often  ftiliilled  equally  well  by  two  conflicting  hypotheses ,-  and  if  we 
give  ourselves  the  license  of  inventing  the  causes  themselves  as  well  as 
ueir  laws,  a  person  of  fertile  imagination  might  devise  a  hundred 
modes  of  accounting  for  any  given  fact,  while  there  are  probably  a 
thousand  more  which  are  equally  possible,  but  which,  for  want  of 
anvthing^  analogous  in  our  experience,  our  minds  are  unfitted  to  con- 
ceive. But  it  seems  tS  be  thought  that  an  hypothesis  of  the  sort  in 
question  b  entitled  tf^e,  more  favorable  reception,  if  besides  account- 
ing for  all  the  facts  previously  known,  it  has  led  to  the  anticipation  and 
prediction  of  others  which  experience  afterwards  verified;  as  the  un- 
dulatory  theory  of  light  led  to  the  prediction,  subsequently  realized  by 
experiment,  that  two  luminous  rays  might  meet  each  other,  in  such  a 
manner  as  to  produce  darkness.  Such  predictions  and  their^ulfilment 
are,  indeed,  well  calculated  to  strike  the  ignoriant  vulgar,  whose  faith 
in  science  rests  solely  upon  similar  coincidences  between  its  prophe- 
cies and  what  comes  to  pass.  But  it  is  stratige  that  any  considerable 
stress  should  be  laid  upon  such  a  coincidence  by  scientific  thinkers.  If 
the  laws  of  the  propagation  of  light  accord  vdth  those  of  the  vibra- 

could  only  be  tentative,  thoush  we  may  regret  that  mateiials  barely  snfBcient  for  a  first 
rude  hypotheais  should  have  been  hastily  worked  up  hj  his  successors  into  the  vain  sem- 
blance of  a  science.  Whatever  there  may  be  of  reahty  in  the  connexion  between  the 
scale  of  mental  endowments  and  the  various  degrees  of  complication  in  the  ceidiral  system 
(and  that  there  is  some  such  connexion  comparative  anatomy  seems  strongly  to  indicate), 
it  was  in  no  other  way  so  likely  to  be  brought  to  light  as  by  framing,  in  the  first  instance, 
an  hypothesis  similar  to  that  of  Gall.  But  the  veiification  of  tmj  snch  hypothesis  is  at 
tended,  from  the  peculiar  nature  of  the  phenomena,  with  difBculties  which  phrenologists 
have  not  hitherto  shown  themselves  even  competent  to  appreciate,  much  Jess  to  over 
come. 
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tions  of  an  elastic  flui  i  in  as  many  respects  as  is  necessary  to  make  the 
hypothesis  a  plausible  explanation  of  all  or  most  of  the  phenomena 
known  at  the  time,  it  is  nothing  strange  that  they  should  accord  with 
each  other  in  one  respect  more.  Though  twenty  such  coincidences 
should  occur,  they  womd  not  prove  the  reality  of  the  undulatory  ether ; 
it  would  not  follow  that  the  phenomena  of  light  were  results  of  the  laws 
of  elastic  fluids,  but  at  most  that  they  are  governed  by  laws  in  some 
measure  analogous  to  these ;  which,  we  may  observe,  is  already  cer- 
tain, from  the  fact  that  the  hypothesis  in  question  could  be  for  a  mo- 
ment tenable.  There  are  many  such  harmonies  running  through  the 
laws  of  phenomena  in  other  respects  radically  distinct.  The  remark- 
able resemblance  between  the  laws  of  light  and  many  of  the  laws  of 
heat  (while  others  are  as  remarkably  different),  is  a  case  in  point. 
There  is  an  extraordyiary  similarity  running  through  the  properties^ 
considered  generally,  of  certain  -substances,  as  chlorine,  iodine,  and 
brome,  or  sulphur  and  phosphorus ;  so  much  so  that  when  chemists 
discover  any  new  property  it  the  one,  they  not  only  are  not  surprised, 
but  expect,  to  find  that  the  other  or  others  have  a  property  analogous 
to  it.  But  the  hypothesis  that  chlorine,  iodine,  and  brome,  or  that 
sulphur  and  phosphorus,  are  the  same  substances,  would,  no  doubt, 
be  quite  inadmissible. 

I  do  not,  like  M.  Comte,  altogether  condemn  those  who  employ  them- 
selves in  working  out  into  detail  this  sort  of  hypotheses;  it  is  useful  to 
ascertain  what  are  the  known  phenomena  to  the  laws  of  which  those 
of  the  subject  of  inquiry  bear  the  greatest,  or  even  a  great  analogy, 
since  this  may  suggest  (as  in  the  case  of  the  luminiferous  ether  it  ac- 
tually did)  experiments  to  determine  whether  the  analogy  which  goes 
so  far  does  not  extend  still  fiirther.  But  that  in  doing  this,  men  should 
imagine  themselves  to  be  seriously  inquiring  whether  the  hypothesis  of 
an  iBther,  an  electric  fluid,  or  the  like,  is  true ;  that  they  should  fancy 
it  possible  to  obtain  the  assurance  that  the  phenomena  are  produced 
in  that  way  and  no  other ;  seems  to  me,  I  confess,  as  unworthy  of  the 
present' improved  conceptions  of  the  methods  of  physical  science,  ai*  it 
does  to  M.  Comte.  And  at  the  risk  of  being  charged  with  want  of 
modesty,  I  cannot  help  expressing  astonishment  that  a  philosopher  of 
the  extraordinary  attainments  of  Mr.  Whewell,  should  have  written  an 
elaborate  treatise  on  the  philosophy  of  induction,  in  which  he  recog- 
nizes absolutely  no  mode  of  induction  except  that  of  trying  hypothesis 
afier  hypothesis  tintil  one  *is  found  which  fits  the  phenomena ;  which 
one,  when  found,  is  to  be  assumed  as  true,  with  no  other  reservation 
than  that  if  on  reexamination  it  should  appear  to  assume  more  than  is 
needful  for  explaining  the  phenomena,  the  superfluous  part  of  the  as- 
sumption should  be  cut  off.  It  is  no  exaggeration  to  say  that  the  pro- 
cess which  we  have  described  in  these  few  words,  is  the  beginning, 
middle,  and  end  of  the  philosophy  of  induction  as  Mr.  Whewell  con- 
ceives it.  And  this  without  the  slightest  distinction  between  the  cases 
in  which  it  may  be  known  beforehand  that  two  different  hypotheses 
cannot  lead  to  &e  same  result,  and  those  in  which,  for  aught  we  can 
ever  know,  the  range  of  suppositions,  all  equally  consistent  with  the 
phenomena  may  be  infinite. 

§  7.  It  is  necessary,  before  quitting  the  subject  of  hypotheses,  to 
guard  against  the  appearance  df  reflecting  upon  the  philosophical  cep 
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tainty  of  eev^al  branches  ^f  physical  inquiry,  vthich,  although  only  in 
their  infancy,  I  hold  to  he  strictly  inductive.  There  is  a  great  differ* 
ence  between  inventing  laws  of  nature  to  account  for  classes  of  phe- 
nomena,  and  n^erely  end^avoiing,  in.conJfonnity  with  known  laws,  to 
ccHijecture  what  collocations,  now  gone  by,  may  hare  given  birth  to 
individual  facts  still  in  existence.  The  latter  is  the. strictly  legitimate 
operatiou  of  inferring  from  an  observed  effect,  the  existJBnce,  in  time 
past,  pf  a  cause  similar  to  that  by  which  we  know  it  to  hd  produced  in 
all  cases  in  which  we  have  actual  experience  of  its  origin.  This,  for 
example,  is  the  sc<^e  of  the  inquiries  of  geology ;  and  they  are  no 
more  illogical  or  visijOnaiy  than  judicial  inq^^iries,  which  also  aim  at 
discovering  9^  pajst  event  by  inference  from  those  of  its  effects  which 
still  subsist.  As  we  can  ascertain  whether  a  man  was  murdered  or 
died  a  natural  death,  from. the  indications  exhibited  by  the  corpse^ 
the  presenc0  or  absence  of  signs  of  struggling  on  the  ground  or  on  the 
adjacent  objects,  the  marks  of  blood,  the  wotsteps  of  the  supposed' 
murderers,  and  so  on,  proeeeding  througMut  upon  uniformities  ascer- 
tained by  a  perfect  incbictiDn  without  any  mixture  of  hypothesis ;  so  if 
we  find,  on  and  beneath  tho  surface  of  our  planet,  masses  exactly 
similar  to  deposits  from  water,  or  to  results  of^th^  cooling  of  matter 
melted  by  fire,  we  may  justly  conclude  that  such  his  been' their  origin; 
and  if  the  efiects,  though  similar  in  kind,  are  on  a  &r  lai^er  scale  Uian 
any  which  are  produced  now,  we  mav  rationally,  and  wxChont  hypoth- 
esis, conclude  that  the  causes  existed  formerly  with  greater  intensity. 
Further  than  this  no  geologist  of  authority  has,  since  the  rise  of  tlie 
present  enlightened  school  of  geologica)  speculation,  attempted  to  go. 

In  many  geological  inquiries  it  doubtless  happens,  that  although  die 
laws  to  which  the  phenomena  are  ascribed  are  known  laws,  and  the 
agents  known  agents,  those  agents'  are  not  known  to  have  been  pres- 
ent in  the  particular  case.  Thus  in  the  speculation  respecting  the 
igneous  origin -of  ta«p  or  granite,  the  fact  doeb  ndtddmit  of  direct' 
prooft  that  those  substances  have  been  actually  subjected  to  intense 
heat.  But  the  same  thing  might  be  said  of  all  judicial  inquiries  which 
proceed  upon  circumstantial  evidence.  We  can  conclude  that  a  man 
was  murdered,  although  it  is  not  proved  by  the  testimony  of  eye-wit- 
nesses that  a  man  who.  had  the  intention  of  murdering  him  was  present 
on  the  apot.  It  is  enough  if  no  other  known  cause  could  have  gener- 
ated the  effects  shown  to  have  been  produced.  And  so,  in  geology, 
it  is  enough  that  no  other  known  agent  than  heat  could,  according  to 
any  known  l&w^  have  ^produced  the  unstratified  rocks,  while  there  is 
the  strongest  reason  to  believe  that  any  terrestrial  agent  capable  of 
operating  on  so  large  a  scale  would  not  have  remained  unknown. 

The  celebrated '^iieculation  of -Laplace,  now  very  generally  received 
as  probable  by  astronomers,  concerning  the  origin  of  the  earth  and 
planets,  particijpates  essentially  in  the  strictly  inductive  diaracter  of 
modem  geological  theory.  The  speculation  is,  that  the  atmosphere  of 
the  sun  originally  extended  to  the  present  limits  of  the  solar  system ; 
from  which,  by  die  process  of  eoolmg,  it  has -contracted  to  its  present 
dimensions;  and  since,  by  the  general  principles  of  mechanics,  the 
rotadon  of  the  sun  and  of  its  accompanying  atmosphere  must  increase 
in  rapidity  as  its  volume  diminishes,  the  increased  centrifugal  force 
ffenerated  by  the  more  rapid  rotadon,  overbalancing  the  acribn  of  grav* 
itadon,  would  cause  the  sun  to  abandon  successive  rings  of  vaporous 


matter,  which  are  supposed  to  have  condenaed  by  cooling,  and  to  have 
become  our  planets.  There  is  in  this  theory  no  unknown  substance 
introduced  upon  supposition,  nor  any  unknown  propeity  or  law  ascribed 
to  a  known  substance.  The  known  laws  of  matter  authorize  us  to 
suppose  that  a  body  which  is  constantly  ^ving  out  so  large  an  amount 
of  heat  as  the  sun  is,  must  be  progressively  cooling,  and  that  l)y  the 
process  of  cQpling  it  must  contract  fi^  th^^^fore,  we  endeavor,  from 
the  preseni  state . of  4iat  luminary,  to  safer  its  state  in  atkme  long  past, 
we  mu6t  necessarily  siippoee  thai  ks  ^tmosf^re  extended  much  fur- 
ther than  .at  present,  and  we  are  entitled  to  suppose  that  it  extended  as 
f^r  as  we.  can  trace  those /effectf  which  it  would  naturally  leave  behind 
it  o^  retiring; .  and  such  the  planets  are.  These  suppositions  being 
made,, it  follows  from  known  laws  that  successive  zones  of  the  solar 
atmosphere  would  be  abandoned ;  that  these  would  continue  to  revolve 
rpund  the  bub  with  the  same  velocity  as  when  they  fcnrmed  part  of  his 
substance ;  and  that  they  would  eool  down,  long  before  the  sun  him^ 
self,  to  any  given  tenxperatitfe,  aind  consequently  to  that  «£  which  the 
ereateff  part  of  the  vaporous  matter  of  which  they  consisted  would 
become  liquid  or  solid.  The  known  law  of  gravitation  would  then 
cause. them  to  agglomerate  in. massesi.  whicfa'would  assume  the  shape 
our  planets  actusdly. exhibit;  would  acquire,  each  round  its  own  axis, 
a  rotatory  inovement ;  and  would  in  that  state  revolve^  as  the  planets 
actually  do,  abeot  the  sun,  in  the  same  directioa  with  the  sun'a  rota- 
tion, but  with  less  velocity,  and  each  of  them  in  the  same  periodic  time 
whiob  the  sun's,  rotatioo  occupied  when:  his  atmosphere  extended  to 
that  point;  and  this  also  M.  Gomte  has,  by  the  necessary  calculations^ 
ascertained  to  be  tme  within  certain  smaUlinnte  of  error.^  Thereis,thus9 
in  Laplace's  theory^  nothing  hypothetical :  it  is  aa  example  of  legitimate 
reasoning  from  a  present  effect  to  its  pjut  cause,  according  ta  the  known 
laws  of  that  cause ;  it  assumes  nothing  mose  thaa  (hat  objects  which 
really  exist,  obey  the  laws  which -are  known  to  be  obeyed  by  all  ter- 
restrial elects  resembling  them«  The  theory  therefore  is,  as  I  have 
said,  of  B  similar  character  to  the  theories  of  geologists;  inferior  to 
them  in  gertainty,  in  about  the  same  ratio  as  those  are  inferior  to  fishetB 
conclusively  establi^ed  by  a  judicial 'inquiry.  For,  the  uncertainty 
whether  the  laws  of  nature  which  prevail  on  our  earth  prevail  in  the 
whole  solar  system,  is  about  equal  to  the  uncertainty  whether  the  laws 
which^prevail  in  our  earth  to^y  prevailed  there  a  thousand  ages  ago. 
Laplace's  theoty  requires  both  these  assumptions,  geology  the  latter 
cmly,  and  judicial  inquiries  require  neither.t 

*  C<nir$  de  Philoaopkit  PoaUhe,  iL,  pp.  378-383. 

t  See,  for  an  interesting  exposition  of  this  theory  of  Laplace,  the  Architecture  of  tfu 
Smveru,  by  Profeasor  Nichol,  of  Olasffow ;  a  t>ook  profesaedly  popular  rather  tlian  scien 
tific,  hot  tu  prodoetian  of  a  thiaker  whOj  both  in  this  and  in  other  depnrtBiaila,  is  cipdbte 
cf  nmck  mora  than  msrely  ezpannding  the  specaiatioos  of  his  {npedscsMon. 
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Chapter  xv. 

OF  PROGBESSIVE  EFFECTS;  AND  OF  THE  CONTINUED  ACTION  OP  CAUSES. 

§  1.  In  the  last  four  chapters,  we  have  traced  the  general  outlines 
of  the  theory  of  the  generation  of  derivative  laws  from  ultimate 
ones.  In  the  present  chapter  our  attention  will  be  directed  to  a 
particular  case  of  the  derivation  of  laws  from  other  laws,  but  a  case 
so  general,  and  so  important,  as  not  only  to  repay  but  to  require  a 
separate  examination.  This  is,  the  case  of  a  complex  phenomenon 
resulting  from  one  simple  law,  by  the  continual  addition  of  an  effect  to 
ttself. 

There  are^some  phenomena,  some  bodily  sensations  for  example, 
which  are  essentially  instantaneous,  aiul  whose  existence  can  only  be 
prolonged  by  the  prolongation  of  the  existence  of  the  cause  by  which 
they  are  produced.  But  most  phenomena  are  in'  their  own  nature 
permanent ; .  having  begun  to  exist,  they  would  exist  for  ever  unless 
some  cause  intervened  having  a  tendency  to  alter  or  destroy  them. 
Such,  for  example,  are  all  the  facts  or  phenomena  which  we  call  bodies. 
Water  once  produced,  veill  not  of  itself  relapse  into  the  state  of  hydro- 
gen and  oxygen;  such  a  change  requires  some  agent  having  the  powei 
of  decomposing  the  compound.  Such,  again,  are  the  positions  in 
space,  and  the  movements,  of  bodies.  No  object  at  rest  alters  its 
position  without  the  intervention  of  some  conditions  extraneous  to 
Itself;  and  when  once  in  motion,  no  object  returns  to  a  state  of  rest, 
or  alters  either  its  direction  or  its  velocity,  unless  some  new  external 
conditions  are  superinduced.  It,  therefore,  perpetually  happens  that 
a  temporary  cause  nves  rise  to  a  permanent  effect  The  contact  of 
iron  with  moist  air  tor  a  few  hours,  produces  a  rust  which  may  endure 
for  centuries ;  or  a  projectile  force  which  launches  a  cannon  ball  into 
space,  produces  a  motion  which  would  continue  for  ever  unless  some 
other  force  counteracted  it. 

Between  the  two  examples  which  we  have  here  given,  there  is  a 
difference  worth  pointing  out  In  the  former,  (in  which  the  phenom- 
enon produced  is  a  substance,  and  not  a  motion  of  a  substance,) 
since  die  rust  remains  for  ever  and  unaltered  unless  some  new  cause 
supervenes,  we  may  speak  of  the  contact  of  air  a  hundred  years  ago 
as  even  the  proximate  cause  of  the  rust  which  has  existed  from  that 
time  untirnow.  But  when  the  effect  is  motion,  which  is  itself  a  change, 
we  must  use  a  different  language.  The  permanency  of  the  effect  is 
now  only  the  permanency  of  a  series  of  changes.  The  second  foot, 
or  inch,  or  mile  of  motion,  is  not  the  mere  prolonged  duration  of 
the  first  foot,  or  inch,  or  mile,  but  another  fact  which  succeeds,  and 
which  may  in  some  respects  be  very  unlike  the  former,  since  it 
carries  the  body  through  a  different  region  of  space.  Now,  the 
original  projectile  force  which  set  the  body  moving  is  the  remote 
cause  of  all  its  motion,  however  long  continued,  but  the  proximate 
cause  of  no  motion  except  that  which  took  place  at  the  first  instant. 
The  motion  at  any  subsequent  instant  is  proximately  caused  by  the 
motion  which  took  pla4*.e  at  the  instant  preceding.  It  is  on  that, 
bud  not  on  the  origmal  moving  cause,  that  the  moticn  at  any  given 
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moment  depends.  For,  suppose  that  the  body  passes  through  some 
resisting  medium,  which  partially  counteracts  the  effect  of  the  original 
impulse,  and  by  so  doing  retaixis  the  motion:  this  counteraction  (it 
needs  scarcely  here  be  repeated)  is  as  strict  an  example  of  obedience 
to  the  law  of  the  impulse,  as  if  the  body  had  gone  on  moving  with  its 
original  velocity  ;  but  the  motion  which  results  is  different,  being  now 
a  compound  of  the  effects  of  two  causes  acting  in  contrary  directions, 
instead  of  the  one  effect  of  one  cause.  Now,  what  cause  does  the 
body  obey  in  its  subsequent  motion  %  The  original  cause  of  motion^ 
or  the  actual  motion  at  the  preceding  instant?  The  latter:  for  when 
the  object  issues  from  the  resisting  medium,  it  continues  moving  not 
with  its  original,  but  with  its  retarded,  velocity.  The  motion  having 
once  been  diminished,  all  that  which  follows  is  diminished.  The 
effect  changes,  because  the  cause  which  it  really  obevs,  the  proximate 
cause,  the  real  cause  in  fact,  has  changed.  This  principle  is  recognized 
by  mathematicians  when  they  enumerate  among  the  causes  by  which 
the  motion  of  a  body  is  at  any  instant  determined,  the  force  generated 
by  the  previous  motion;  an  expression  which  would  be  absurd  if 
taken  to  miply  that  this  ''  force"  was  an  intermediate  link  between  the 
cause  and  the  effect,  but  which  really  means  only  the  previous  motion 
itself,  considered  as  a  cause  of  further  motion.  We  must,  therefore, 
if  we  would  speak  with  perfect  precision,  consider  each  link  in  the 
succession  of  motions  as  the  effect  of  the  link  preceding  it.  But  i^ 
for  the  convenience  of  discourse,  we  speak  of  the  whole  series  as  one 
effect,  it  must  be  as  an  effect  produced  by  the  original  impelling  force; 
a  permanent  effect  produced  by  an  instantaneous  cause,  and  possessing 
the  property  of  self-perpetuation. 

Let  us  now  suppose  that  the  original  agent  or  cause,  instead  c^ 
being  instantaneous,  is  permanent.  Whatever  effect  has  been  pro- 
duced up  to  a  given  time,  would  (unless  prevented  by  the  intervention 
of  some  new  cause)  subsist  permanently,  even  if  the  cause  were  to 
perish.  Since,  however,  the  cause  does  not  perish,  but  continues  to- 
exist  and  to  operate,  it  must  go  on  producing  more  and  more  of  the 
effect;  and  instead  of  an  uniform  effect,  we  have  a  progressive  series 
of  effects,  arising  firom  the  accumulated  influence  of  a  permanent  cause. 
Thus,  the  contact  of  iron  with  the  atmosphere  causes  a  portion  of  it  to 
rust ;  and  if  the  cause  ceased,  the  effect  already  produced  would  be 
permanent,  but  no  further  effect  would  be  addea  If,  however,  the 
cause,  namely,  exposure  to  moist  air,  continues,  more  and  more  of  the 
iron  becomes  rusted,  until  it  is  all  converted  into  a  red  powder,  when 
one  of  the  conditions  of  the  production  of  rust,  namely,  the  presence 
of  unoxidized  iron,  has  ceased,  and  the  effect  cannot  any  longer  be 
produced.  Again,  the  earth  causes  bodies  to  fall  towards  it,  diat  is, 
the  existence  of  the  earth  at  a  given  instant,  causes  an  unsupported 
body  to  move  towards  it  at  the  succeeding  instant :  and  if  the  earth 
were  instantly  annihilated,  as  much  of  the  effect  as  is  already  produced 
would  continue ;  the  object  would  go  on  moving  in  the  same  direction, 
with  its  acquired  velocity,  until  intercepted  by  some  body  or  deflected 
by  some  other  force.  The  earth,  however,  not  being  annihilated,  goes 
on  producing  in  the  second  instant  an  effect  similar  and  of  equal 
amount  to  the  first,  which  two  effects  being  added  together,  there 
results  an  accelerated  velocity;  and  this  operation  being  repeated  at 
each  sueeeseive  instant,  the  mere  permanence  )f  the  cauie,  although 
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withowt  increase,  giTos  rise  to  a  constaiit  progreesiv^  inereaae  of  tin 
efifoct,  so  long  as  all  the  condictonst  negsttYe  ajid  positive,  of  the  pro> 
duccbon  of  that  effect  continiie  to  be  realized. 

It  must  foe  fobvioiu'  lii&t  this  state  of  things  is  merely  a  case  of  the 
Composition  of  Canses.  A  cause  which  continues  in  action,  must  on 
a  strict  analysis  be  cdnsidezed  as  a  number  of  causes  exactly 'sirnOar, 
successiToly  introduced,  and  producing  by  dieir  combination  the  sum 
of  the  effects  which  they  would  seTerally  produce  if  they  acted  singly. 
The  progressive  rusting  of  the^  icron  is  m  strictness  the  sum  of  the 
effiscts  of  mflny  particles  of  air  acting  in  succession  upon  conrespond- 
ing  particles'  df  iron.  •  The  continued  action  of  the  earth  upon  a  falling 
body  is  (equivalent  to  a  series-  of  fi^rces,  applied  in  successive  instants, 
each  tending  to'pnidttce  a  certain  constant  quantity  of  motion  r  and 
the  motion  at  «ach  instant  is  the  sum  Kid  die  effects  of  the  new  force 
applied  at  the  preceding  instant,  and. of  the  motion-  already  acquired. 
In  each  instant,  a  freah  effect  of  which  gravity  is  the  proidmato  cause, 
is  added  to  the  ^ect  of  which  it  was  the  remote- cause :  or  (to  express 
the  same  thing  in  another  manner),  the  efiect  produced  by  the*  earth's 
influence  at  ^e  instant  last  cQwpsed,  is  addedto  the  sum  of  the  effects 
of  which  the  remote  causes  wei«  tlie  inflxtenises  exerted  by  the  earth 
at  all  the  previous  instants  since  the  motion  began.  The  case,  there- 
fore, comes  under  the  principle  of  a  concurrence  of  causes  producing' 
an  effect  equal  to  the  sum  oi  their  separate-  effects.  But  as  the  causes 
come  into  play  not  all  at  once,  but  successively,  and  as  the  effect  at 
each  instant  is  the  sum  of  the  effects  of  those  causes  only  which  have 
come  into  action  up  to  that  instant,  the  result  assumes  tbe  form  of  an 
ascending  series ;  a  succession  of  sums,  each  greater  than  that  which 
preceded  it;  and  we  have  thus  a  progressive  effect,  jEhom  the  continued 
action  of  a  cause. 

Since  the  continuance  of  the  cause  influences  the  effect  only  by 
adding  to  its  quantity,  and  since  the  additioTi  takes  place  according  to 
a  flxed  law  (equal  quantities  in  equal  times),  the  result  is  capable  oi 
being  computed  on  madiematical  principles.  In  fact,  this  case,  being 
that  of  infinitesimal  increments,  is  precisely  the  case  which  the  differ- 
ential calculus  vras  invented  to  meet  The  questions,  what  effect  will 
result  fh>m  the  continual  addition  of  Br  given  cause  to  itself^  and,  what 
amount  of  the  cause,  being  continually  added  to  itself,  will  produce  a 
given  amount  of  the  effect  %  are  evidently  mathematical  questions,  and 
to  be  treated,  therefore,  deductiv<ely.  If,  as  we  have  seen,  cases  of  the 
Composition  of  Causes  are  seldom  adapted  for  any  other  than  deduc- 
tive investigation,  this  is  especially  true  in  the  case  now  examined,  the 
continual  composition  of  a  cause  with  its  own  previous  effects ;  since 
sucb  a  case  is  peculiarly  amenable  to  the  deductive  method,  while  the 
undistinguisLable  manner  in  which  the  effects  are  blended  with  one 
another  smd  with  the  causes,  must  make  the  treatment  of  such  an 
instance  experimentally,  still  more  chimerical  than  in  any  other  case 

§  2.  We  shaU  next  advert  to  a  rather  more  intricate  operation  of  the 
same  principle,  namely,  when  the  cause  does  not  merely  continue  in 
action,  but  undergoes,  during  the  same  time,  a  progressive  change  .in 
those  of  its  circumstances  which  contribute  to  determine  the  effect.  In 
fbis  case,  as  in  the  former,  the  total  effect  goes  on  accumulating,  by 
the  continual  additior  of  a  fresh  effect  to  that  already  produced,  but 
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it  is  no  longer  by  tite  addition  of  equal  quantities  in  equal  times ;  the 
quantities  added  are  unequal,  and  even  the  quality  may  now  be  di£Eer- 
ent.  If  the  change  in  the  state  of  the  permanent  cause  be  progressire, 
the  effect  will  go  through  a  double  series- of  changes^  ansing  partly 
from  the  accumulated  a^on  of  the  causo,  and  partly  from  the  changes 
in  its  action.  The  effect  instill  a  progressite  effect,  ^oduced,  how* 
ever,  not  by  the  mere  coAtinuanee  of  a  cause,  but  by  its*  continuance 
and  its  progressiveness  combined. 

A  familiar  example  is  feifibrded  by  the  increase  of  l^e  temperature 
as  summer  advances,  that  is,  as  the  sun  draws  nearer  to  a  vertical 
position,  and  remains  a  greater  number  of  hours  above  the  horizon 
This  instance  exemplifies  in  a  very  interesting  manner  the  twofold 
operation  on  the  ^^t,  arising  from  the  continuance  of  the*caase  and 
from  its  f^rogressire  change.  When  once  the  .sun^  has  come  near 
enough  to  the  zenith,  and  remains  above  the  horizon  long  enough,  to 
give  more  warmth  di^ring  one  diulmal  rotation  than  the  conntexaoting 
cause;  the  earth's  radiation,  can  carry  off,  the  mere  continuance  of  the 
cause  woffld  progressively  increase  the  eflect,  even  if  the  sun  came  no 
nearer  and  the  days  grew  no  longer ;  but  in  addition  to  this,  a  change 
takes  place  in  the  accidents  of  the  cause  (its  series  of  diurnal  posi- 
tions), tending  to  increase  the  quantity  of  die  effect.  When  die  sum* 
mer  solstice  has  passed,  the  progressive  change  in  the  cause  begins  to 
take  place  the  reverse  way;  but,  for  some  time,  the  accumulating 
effect  of  the  mere  continuance  of  the  cause  exceeds  the  effect  of  the 
changes  in  it,  and  the  temperature  continues  to  increase. 

Again,  the  motions  of  a  planet  are  a  progressive  effect,  produced 
by  causes  at  once  perman<^nt  and  jH-ogressive.  The  Cfthit  of  a  planet 
is  determined  (omitting  perturbations)  by  two'causes :  first,  the  action 
of  the  central  body,  a  permanent  cause,  which  alternately  increases 
and  diminishes  as  the  planet  draws  nearer  to  or  goes  further  frt>m  its 
perihelion,  and  which  acts  moreover  at  evety  point  in  a  different  direc- 
tion ;  and,  secondly,  the  tendency  of  the  planet  to  continue  moving  in 
the  direction  and  with  the  velocity  which  it  has  already  acquired. 
This  force  also  grows  greater  as  the  planet  draws  nearer  to  its  perihe- 
lion, because  as  it  does  so  its  velocity  increases ;  and  less,  as  it  recedes 
from  its  perihelion :  and  this  force  as  well  as  the  other  aAs  at  each  point 
in  a  different  direction,  because  at  every  point  the  action  of  the  central 
force,  by  deflecting  the  planet  from  its  previous  direction,  alters  the 
line  in  which  it  tends  to  continue  moving.  The  motion  at  each  instant 
is  determined  by  the  amount  and  direction  of  the  motion  and  the 
amount  and  direction  of  the  snn's  action  at  the  previous  instant :  and 
if  we  speak  of  the  entire  revolution  of  the  planet  as  one  phenomenon 
(which,  as  it  is  periodical  and  similar  to  itself,  we  often  find  it  conve- 
nient to  do),  that  phenomenon  is  the  progressive  effect  of  two  perma- 
nent and  progressive  causes,  the  central  forehand  the  acquired  motion. 
Those  causes  happening  to  be  progressive  in  the  particular  way  which 
is  called  periodic^,  the  efl^t  necessarily  is  so  too;  because,  the  quan- 
tities to  be  added  together  returning  in  a  regular  order,  the  same  sums 
must  also  regularly  return. 

This  example  is  well  worthy  of  consideration  also  in  another  respect. 
Although  the  causes  themselves  are  permanent,  and  independent  of  all 
conditions  known  to  us,  the  changes  which  take  place  in  the  quantities 
ami  relations  of  the  causes  are  actually  caused  by  the  periodical  changes 
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m  the  effects.  The  causes,  as  they  exist  at  any  moment,  having  pio« 
duced  a  certain  motion,  that  motion,  becominMtself  a  cause,  reacts  on 
the  causes,  and  produces  a  change  in  them.  JBy  altering  the  distance 
and  direction  of  the  central  body  relatively  to  the  planet,  and  the  direc- 
tion and  quantity  of  the  tangential  force,  it  alters  the  elements  which 
determine  the  motion  at  the  next  succeeding  instant.  This  change 
renders  the  next  motion  somewhat  different ;  and  this  difference,  by  a 
fresh  reaction  upon  the  causes,  renders  the  next  motjon  still  more  dif- 
ferent, and  so  on.  The  original  state  of  the  causes  might  have  been 
such,  that  this  series  of  actions  modified  by  reactions  would  not  have 
been  periodical.  The  sun's  action,  and  the  original  impelling  force, 
might. have  been  in  such  a  ratio  to  one  another,  t£at  the  reaction  of  the 
effect  would  have  been  such  as  to  alter  the  causes  more  and  more, 
without  ever  bringing  them  back  to  what  they  were  at  any  former 
time.  The  planet  would  then  have  moved  in  a  parabola,  or  an  hyper- 
bola, curves  not  returning  into  themselves.  The  quantities  of  the  tw«j 
forces  were,  however,  originally  such,  that  the  successive  reactions  of 
the  efiect  bring  back  the  causes,  after  a  certain  time,  to  what^hey  were 
before  ;  and  from  that  time  all  the  variations  continue  to  recur  again 
and  again  in  the  same  periodical  order,  and  must  so  continue  while  the 
causes  subsist  and  are  not  counteracted. 

§  3.  In  all  cases  of  progressive  effects,  whether  arising  fix>m  the  ac 
cumulation  of  an  unchanging  or  of  changing  elements,  there  is  an  uni- 
formity of  succession  not  merely  between  the  cause  and  the  efiect,  but 
between  the  first  stages  of  the  effect  and  its  subsequent  stages.  That 
a  body  in  vacuo  falls  sixteen  feet  in  the  first  second,  forty-eight  in  the 
second,  and  so  on  in  the  ratio  of  the  odd  numbers,  one,  three,  five,  &c., 
is  as  much  an  uniform  sequence  as  that  when  the  supports  are  removed 
the  body  falls.  The  sequence  of  spring  and  simimer  is  as  regular  and 
invariable  as  that  of  the  approach  of  the  sun  and  spring :  but  we  do 
not  consider  spring  to  be  the  cause  of  summer,  it  is  evident  that  they 
are  both  effects  of  the  increased  heat  received  from  the  sun,  and  if  that 
cause  did  not  exist,  spring  might  continue  for  ever,  without  having 
the  slightest  tendency  to  produce  summer.  As  we  have  so  often  re- 
marked, not  the  conditional,  but  the  unconditional  invariable  antece- 
dent, is  termed  the  cause.  That  which  would  not  be  followed  by  the 
effect  unless  something  else  had  preceded,  is  not  the  cause,  however 
invariable  the  sequence  may  in  fact  be. 

It  is  in  this  way  that  most  of  these  uniformities  of  succession  are 
generated,  which  are  not  cases  of  causation.  When  a  phenomenon 
goes  on  increasing,  or  periodically  increases  and  diminishes,  or  goes 
through  any  continued  and  unceasing  process  of  variation  reducible  to 
an  uniform  iTde  or  law  of  succession,  we  do  not  on  this  account  presume 
that  any  two  successive  ||frms  of  the  series  are  caasp  and  effect.  We 
presume  the  contrary ;  we  expect  to  find  that  the  whole  series  originates 
either  fix>m  the  continued  action  of  fixed  causes  or  from  causes  which  go 
through  a  corresponding  process  of  continuous  change.  A  tree  grows 
from  half  an  inch  high  to  an  hundred  feet;  -and  some  trees  will  gener- 
ally grow  to  that  height  unless  prevented  by  some  counteracting  cause. 
But  we  do  not  call  the  needling  the  cause  of  the  full  grown  tree  ;  the 
invariable  antecedent  it  certainly  is,  and  we  know  very  imperfectly 
upon  what  other  antecedents  the  sequence  is  contingent,  but  we  aie 
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conTinced  that  it  is  contingeiit  upon  sometfaiiig;  because  the  homoge- 
neousness  of  the  antecedent  with  the  sonseqnent,  the  close  resemblance 
of  the  seedMng  to  the  tree  in  all  respects  except  magnitude,  and  the 
gradaality  of  the  growth,  so  exactly  resembling  the  progressively  accu- 
mulating effect  prodaoed  by  the  long  action  oi  some  one  cause,  leave 
scarcely  a  possimlity  of  doubting  that  the  seedling  and  the  tree  are 
really  two  terms  in  a  series  of  that  description,  the  first  term  of  which 
is  yet  to  seek.  The  conclusion  is  further  confirmed  by  this,  that  wo 
are  able  to  prove  by  strict  induction  the  dependence  of:  the  growth  of 
the  tree,  and  even  of  the  continuance  of  its  existence,  upcm  the  con- 
tinued repetition  of  oeitain  processes. of  nutrition,  the  rise  of  the  sap, 
the  absonptions  and  exhaladions  by  the  leases,  &c.,  and  the  same  ex- 
periments would  probaUy  prove  to  us  dnt  the  growth  of  the  tree  is 
the  accumulated  sum  of  the  effects' of  these  contmued  processes,  were 
we  not,  for  want  of  sufficiently  miorosdopio  eyes,  unable  to  observe 
coirectly  and  in  detail  what  those  effects  aie. 


CHAPTER  XVI. 

Of  BHratlOAL  LAWS. 


.  §  1.  BxFEum&NTAL  {>hilosophers  usually  give  the  nsme  of  Empirical 
Laws  to  those  unifi^vmities  which  observation  or  experiment  has  shown 
to  exist,  but  vupon  which  they  hesitate  to  relv  in  cases  varying  mudi 
from  those  which  have  been  actually  observed,  fot  want  of  seeing  any 
reason  whp  such  a  law  should  exist.  It  is  implied,  therefore,  in  the 
notion  of  an  empirical^aw,  that  it  is  not  an  ultimate  law;  that  if  true 
at  all,  its  truth  is  capable  of  bein^»  and  requites  to  be,  accounted  for. 
ItJAOLdarixatixQ^IasEf  tfaaaiamalaon.of  which  is  not  yet  known.  To 
state  the  explanation,  the  tfl%  of  the  empirical  law,  would  be  to  state 
the  laws  firom  which  it  is  derived;  the  ultimate  causes  upon  which 
it  is  contingent  And  if  we  knew  these,  we  should  also  know  what 
are  its  limits ;  under  what  conditions  it  Jtvould  cease  to  be  fulfilled. 

The  periodical  return  of  eclipses,  as  originally  ascertained  by  the 
persevering  observation  of  the  early  eastern  astronomers,  was  an  em- 
pirical law,  until  the  general  laws  of  the  celestial  motions  had 
aocotti^ed  £qt  it.  The  following  are  empirical  lavre  still  waiting  to  be 
resolved  into  the  simpler  laws  from  whicn  they  are  derived.  The  local 
laws  of  the  flux  and  reflux  of  the  tides  in  diflerent  places  :  the  succes- 
sion of  certain  kinds  of  weather  to  certain  appearances  of  sky :  the  ap- 
parent exceptions  to  the  almost  universal  truth  that  bodies  expand  by 
mcrease  of  temperature:  the  law  that  breeds,  both  animal  and  vegetar 
ble,  are  improved  by  crossing:  that  gases  have  a  strong  tendency  to 
permeate  animal  membranes:  that  opium  and  alcohol  intoxicate:  that 
substances  containing  a  very  high  proportion  of  nitrogen  (such  as  by 
drocyanic  acid  and  morphia)  are  powerful  poisons:  that  when  diflerent 
metsJs  are  fused  together  the  alloy  is  harder  than  the  various  elemeutB: 
that  the  number  of  atoms  of  acid  required  to  neutralize  one  atom  of 
any  base,  is  equal  to  the  number  of  atoms  of  oxygen  in  the  base:  that 
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the  solubility  of  substances  in  one  another,  depends*  (at  least  in  some 
degree)  on  the  similarity  of  their  elements. 

An  empirical  law,  then,  is  an  observed  uni&rmity,  presumed  to  be 
resolvable  into  simpler  laws,  but  not  yet  resolved  into  them.  The  as- 
certainment  of  the  empirical  ^ws  of  phenomena,  often  precedes  by  a 
long  interval  the  explanation  of  those  laws  by  the  Deductive  Method: 
and  the  verification  of  a  deduction  usually  consists  in  the  comparison 
of  its  results  with  empirical  laws  previously  ascertained. 

§  2.  From  a  limited  number  of  ultimate  laws  oi  causation,  there  are 
necessarily  generated  a  vast  number  of  derivative  uniformities,  both 
of  succession  and  of  coexistence.  Some  are  laws  of  succession  or  of 
coexistence  between  different  effects  of  the  same  cause :  of  these  we 
had  abundant  examples  in  the  last  chapter.  Some  are  laws  of  suc- 
cession between  effects  and  their  remote  causes ;  resolvable  into  the 
laws  which  connect  each  with  the  intermediate  Unk.  Thirdly,  when 
causes  act  together  and  compound  their  effects,  the  laws  of  those 
causes  generate  the  fundamental  law  of  the  effect,  namely,  that  it  de- 
pends upon  the  coexistence  of  those  causes.  And,  finally,  the  ordei 
of  succession  or  of  coexistence  which  obtains  among  effects,  necessa- 
rily depends  upon  their  causes.  If  they  are  effects  of  the  same  cause, 
it  depends  upon  the  laws  of  that  cause ;  if  of  different  causes,  it  de- 
pends upon  the  laws  of  those  causes  severally,  and  upon  the  circum- 
stances which  determine  their  coexistence.  '  If  we  inquire  further  when 
and  how  the  causes  will  coexist,  that,  again,  depends  upon  tk^ir  causes : 
and  we  may  thus  trace  back  the  phenomena  higher  and  higher,  until 
the  different  series  of  effects  meet  in  a  point,  and  the  whole  is  shown 
to  have  depended  ultimately  upon  some  common  cause ;  or  until,  in- 
stead of  conver^ng  to  one  point,  they  terminate  in  different  points, 
and  the  order  of  the  effects  is  proved  to  have  arisen  ^m  the  original 
collocation  of  some  of  the  primeval  causes,  or  natural  agents.  For 
example,  the  order  of  succession  and  of  coexistence  among  the 
heavenly  motions,  which  is  expressed  by  Kepler's  laws,  is  derived 
from  the  coexistence  of  two  primeval  causes,  the  sun,  and  the  original 
impulse  or  projectile  force  impressed  upon  each  planett  Kepler's 
laws  are  resolved  into  the  lavtrs  of  these  causes*  ana  the  fact  of  their 
coexistence. 

Derivative  laws,  therefore,  do  not  depend  solely  upon  the  ultimate 
laws  into  which  they  are  resolvable :  they  mostly  depend  upon  those 
ultimate  laws  and  an  ultimate  fact ;  namely,  the  mode  of  coexistence 
of  some  of  the  original  elements  of  the  universe.  The  ultimate  laws 
of  causation  might  be  the  same  as  at  present,  and  yet  the  derivative 
laws  completely  different,  if  the  causes  coexisted  in  different  propor- 
tions, or  with  any  difference  in  those  of  their  relations  by  which  the 
effects  are  influenced.     If,  for  example,  the  sun's  attraction,  and  the 

*  Thus,  water,  of  which  eight-ninths  in  weight  are  ox^rgen,  dissolves  most  bodies  which 
contain  a  high  proportion  of  oxygen,  such  as  all  the  nitrates,  (which  have  more  oxygen 
than  any  others  of  tne  common  salts,)  most  of  the  sulphates,  many  of  the  carbonates,  &c. 
Again,  bodies  largeljr  composed  of  combustible  elements,  like  hrarogen  and  carbon,  are 
soluble  in  bodies  of  similar  composition ;  rosin  ^  for  instance,  will  aissolve  in  alcohol,  tar  in 
oil  of  turpentine.  This  empirical  generalization  is  far  from  being  universally  true ;  no 
doubt  because  it  is  a  remote,  and  therefore  easily  defeated,  result  of  general  laws  too  deep 
for  us  at  present  to  penetrate :  but  it  wil.  probably  in  time  suggest  processes  of  inquiry, 
leading  to  the  discovery  of  these  laws. 

*•  Or  (arcoiding  to  Laplace's  theory)  tie  sun,  and  the  ton's  rotation. 
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anginal  projectile  force,  had  existed  in  some  other  ratio  to  one  another 
than  they  aid  (and  we  know  of  no  reason  why  this  should  not  have 
been  the  case),  the  derivative  laws  of  the  heavenly  motions  might 
have  been  quite  different  from  what  they  are.  The  proportions  which 
existLihappen  to  be  such  as  to  produce  regular  elliptical  motions ;  any 
other  proportions  would  have  produced  different  ellipses,  or  circular, 
or  parabolic,  or  hyperbolic  motions,  but  still  regular  ones ;  because  the 
effects  of  each  of  the  agents  accumulate  according  to  an  uniform  law ; 
and  two  regular  series  of  quantities,  when  their  corresponding  terms 
are  added,  must  produce  a  regpilar  series  of  some  sort,  whatever  the 
quantities  themselves  are. 

§  3.  Now  this  last  mentioned  element  in  the  resolution  of  a  deriva- 
tive law,  the  element  which  is  not  a  law  of  causation  but  a  collocation 
of  causes,  cjumot  itself  be  reduced  to  any  law.  There  is  (as  formerly 
remarked  *)  no  uniformity,  no  norma,  principle,  or  rule,  perceivable  in 
the  distribution  of  the  primeval  natural  agents  through  the  universe. 
The  different  substances  composing  the  earth,  the  powers  that  pervade 
the  universe,  stand  in  no  constant  relation  to  one  another.  One  sub- 
stance is  more  abundant  than  others,  one  power  acts  through  a  larger 
extent  of  space  thaa  others,  without  any  pervading  analogy  that  we 
can  discover.  We  not  only  do  not  know  of  any  reason  why  the 
sun's  attraction  and  the  tangential  force  coexist  in  the  exact  propor- 
tion they  do,  but  we  can  trace  no  coincidence  between  it  and  the 
proportions  in  which  any  other  elementary  powers  in  the  universe  are 
intermingled.  The  utmost  disorder  is  apparent  in  the  combination  of 
the  causes ;  which  is  consistent  with  the  most  perfect  order  in  their 
effects ;  for  when  each  agent  carries  on  its  own  operations  according  to 
an  uniform  law,  even  the  most  capricious  combination  of  agencies  will 
generate  a  regularity  of  some  sort,  as  we  see  in  the  kaleidoscope, 
where  any  casual  arrangement  o{  colored  bits  of  glass  produces  by 
the  laws  of  reflection  a  beautiful  regularity  in  the  effect. 

§  4.  In  the  above  considerations  lies  the  justification  of  the  limited 
degree  of  reliance  which  philosophers  are  accustomed  to  place  in  em- 
pirical laws. 

A  derivative  law  which  results  wholly  £rom  the  operation  of  some 
one  cause,  will  be  as  universally  true  as  the  laws  of  the  cause  itself; 
that  is,  it  will  always  be  true  except  where  spme  one  of  those  effects 
of  the  cause,  on  which  the  derivative  law  depends,  is  defeated  by  a 
counteracting  cause.  But  when  the  derivative  law  results  not  from 
different  effects  of  one  cause,  but  from  efSdcts  of  several  causes,  we 
cannot  be  certain  that  it  will  be  true  under  any  variation  in  the  mode 
of  coexistence  of  those  causes,  or  of  the  primitive  natural  agents  on 
which  the  causes  ultimately  depend.  The  proposition  that  coal  beds 
rest  upon  certain  descriptions  of  strata  exclusively,  though  true  on 
the  earth  so  far  as  our  observation  has  reached,  cannot  be  extended  to 
the  moon  or  the  other  planets,  supposing  coal  to  exist  there  ;  because 
we  cannot  be  assured  that  the  original  constitution  of  any  other  planet 
was  such  as  to  produce  the  different  depositions  in  the  same  order  as 
in  our  globe.     The  derivative  law  in  this  case  depends  not  sololj 

*  Supra,  p.  20A 
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upon  laws  but  upon  a  collocation ;  and  collocations  cannot  be  reduced 
CO  any  law. 

Now  it  is  the  *very  nature  of  a  derivative  law  whicb  baa  not  yet  been 
resolved  into  its  elements,  in  other  words,  an  empirical  law,  that  we 
do  not  know  whether  it  results  from  the  different  effects  of  one^cause 
or  firom  effects  of  different  causes.  We  cannot  tell  whether  it'depends 
wholly  upon  laws,  or  partly  upon  laws  and  partly  upon  a  collocation. 
If  it  depends  upon  a  collocation,  it  will  be  true  in  all  the  caises  in  which 
that  particular  collocation  exists.  But  since  we  are  entirely  ignorant,  in 
case  of  its  depending  upon  a  collocation,  what  the  collocatioais,  we  are 
not  safe  in  extending  the  law  beyond  the  limits  of  time  and  place  in 
which  we  have  actusd  experience  of  its  truth.  Since  within  those  limits 
the  law  has  always  been  found  true,  we  have  evidence  that  the  colloca- 
tions, whatever  they  are,  upon  which  it  depends,  do  really  exist  within 
those  limits.  But  knowing  of  no  role  or  principle  to  which  the  collo- 
cations themselves  conform,  we  cannot  conoiude  that  because  a  coUo* 
cation  is  proved  to  exist  within  certain  limits  of  place  or  time,  it  wiU 
exist  beyond  those  limits.  Empirical  law8»  thererore,  can  only  be  held 
true  within  the  limits  of^time  and  place  in  which  they  have  been  found 
true  by  observatiott :  and  not  merely  the  limits  of  time  and  place,  but 
of  time,  place,  and  circumstance :  for  since  it  is  the  very  meaning  of  an 
empirical  law  that  we  do  not  know  the  ultimate  laws  of  causation  upon 
which  it  19  dependent,  we  cannot  foresee,  without  actual  trial,  in  what 
manner  or  to  what  extent  the  introduction  of  any  new  drcnmstance 
may  effect  it. 

§  5.  But  how  are  .we  to  know  that  an  uniformity,  ascertained  by 
experience,  is  only  an  empirical  law  1  Since,  by  the  supposition,  we 
have  not  been  able  to  resolve  it  into  his^r  laws,  how  do  we  know 
that  it  is  not  an  ultimate  law  of  causation  i 

I  answer,  that  no  generalisation  amoui^  to  more  than  an  empirical 
law  when  the  only  proof  upon  which  it  rests  is  that  of  die  Method  of 
Agreement.  For  it  has  been  seen  that  by  that  method  alone  we  never 
can  arrive  at  causes.  All  that  the  Method  of  Agreement  can  do  is,  to 
ascertain  the  whole  of  the  ci^umstances  common  to  all  cases  in  which 
a  phenomenon  is  produced :  and  this  of  course  includes  not  only  the 
cause  of  the  phenomenon,  but  all  phenomena  with  which.it  is  con- 
nected by  any  derivative  uniformity,  whether  as  beine  collateral 
effects  of  the  same  cause,  or  effects  of  any  other  cause  whiim,  in  all  the 
instances  we  have  been  able  to  observe,  coexisted  vrith  it.  The  method 
affords  no  meafis  of  determining  which  of  these  uniformities  are  laws  of 
causation,  and  which  are  merely  derivative  laws  resulting  from  those 
laws  of  causation  and  from  the  collocation  of  the  causes.  None  of 
them,  therefore,  can  be  received  in  any  other  character  than  that  of 
derivative  laws,  the  derivation  of  which  has  not  been  traced ;  in  other 
words,  empirical  laws:  in  which  light,  all  results  obtained  by  the 
Method  of  Agreement  (and  therefore  ahnost  all  the  truths  obtained  by 
simple  observation  without  experiment)  must  be  considered,  until 
either  confirmed  by  the  Method  of  Difference,  or  explained  deduc* 
tively,  in  other  words,  accounted  for  d  priori. 

These  empirical  laws  may  be  of  greater  or  of  less  authority,  accord- 
ing as  there  is  reason  to  presume  that  they  are  resolvable  into  laws 
only,  or  into  laws  and  xcllocations  together.    The  sequences  which  we 
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obseire  in  the  producticm  and  subsequent  life  a£  an  animal  or  a  vege- 
table, zesting  upon  the  Method  of  Agreement  only,  ate  mere  empirical 
laws ;  but  diottgh  the  antecedents  in  those  sequences  may  not  be  the 
causes  of  the  consequents,  both  the  one  and  the  other  ate  probably,  in 
the  main,  successiTe  stages  of  a  progressive  effect  originating  in  a 
common  cause,  and  therefore  independent  of  coUocations.  The  unifor- 
mities, on  the  other  hand,  in  the  order  of  superposition  of  strata  on  the 
earth,  are  empirical  lavre  of  a  much  weaker  kind,  since  they  are  not 
only  not  lavrs  of  causktion,  but  there  is  no  reason  to  believe  that  they 
depend  upon  any  common  cause :  all  appearances  are  in  favor  ox 
their  depending  upon  the  particular  collocation  of  natural  agents  which 
primitively  eiusted  on  our  globe,  and  from  which  no*  inference  can  be 
drawn  as  to  the  collocation  which  exists  or  has  existed  in  any  other 
portion  of  the  uuTersB^ 

6.  Our  definition  of  an  empirical  law  including  not  only  those 
uniformides  which  are  not  known  to  be  laws  of  causation,  but  also 
those  which  are,  provided  there  be  reason  to  presume  that  they  are 
hot  ultimate  laws ;  this  is  the  proper  place  to  consider  by  what  signs 
we  may  judge  that  even  if  an  observed  uniformity  be  a  law  of  causa-  ^ 
tion,  it  is  not  an  ultimate  but  a  derivative  law. 

The  £nt  sign  is,  if  between  the  anliecedent  a  and  the  consequent  h 
rhgm  hn  nvinsuffft  of  nrnnn  intftrmftdinff  Jjrifri  nnirift  phenomenon  of 
whidi  we  can  ci^ect  the  existence,  although  from  the  imperfection  oi 
our  senses  or  of  our  instruments  we  are  unable  to  ascertain  its  precise 
nature  and  laws.  If  there  be  such  a  phenomenon  (which  may  be 
denoted  by  ihe  letter  a;),  it  follows  that  even  if  a  be  the  cause  of  b,  it 
is  but  the  remote  cause,  and  that  the  law,  a  causes  &,  is  resolvable  into 
at  leiast  two  laws,  a  causes  x,  aoid  9  causes  b.  This  is  a  very  frequent 
case,  since  the  operations  of  nature  mostly  take  place  on  so  minute  a 
scale,  that  many  of  the  successive  steps  are  eiuer  imperceptible,  or 
very  indistincliy  perceived. 

Take,  for  example,  the  laws  of  the  chenucal  composition  of  substan* 
ces ;  as  that,  hydrogen  and  oxygen  being  combined  wat^r  is  produced. 
All  we  see  of  the  prooess  is,  that  the  two  gases-  being  mixed  m  certain 
proportions,  and  heat  or  electricity  being  applied,  an  exj^losion  takes 
place,  the  gases  disappear,  and  water  remains.  There  is  no  doubt 
about  the  law,  or  about  its  being  a  law  of  causation.  But  between  the 
antecedent  (the  gases  in  a  state  of  tnechanical  miicture,  heated  or  elec* 
trifled),  and  the  consequent  (the  production  of  water),  there  must  be 
an  intermediate  process  which  we  do  not  see.  For  if  we  take  any 
portion  whatever  of  the  water,  and  subject  it  to  analysis,  we  find  that 
it  always  contains  scmie  hydrogen,  and  some  oxygen :  nay,  the  very 
same  proportions  of  them,  namely,  two-thirds,  in  volume,  of  hydrogen, 
and  one-third  oxygen.  This  is  true  of  a  single  drop ;  it  is  true  of  the 
minutest  portion  which  our  instruments  are  capable  of  appreciating. 
Since,  then,  the  smallest  perceptible  portion  of  the  water  contains  both 
those  substances,  portions  of  hydrogen  and  oxygen  smiBller  than  the 
smallest  peree^ble  must  have  come  together  in  every  such  minute 
portion  <«  space ;  must  have  come  closer  together  than  when  the  gases 
w'ere  in  a  state  of  mechanical  mixtuz'e,  since  (to  mention .  no  other 
reasons)  the  water  occupies  fiir  less  space  than  Uie  gases.  Now  as  we 
eannot  see  this  contact  or  dose  approach  of  the  minute  particles,  ws 
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cannot  observe  with  what  circumstances  it  is  attended,  or  according  to 
what  laws  it  produces  its  effects.  The  production  of  water,  that  is,  of 
the  sensible  phenomena  which  characterize  the  compound,  may  be  a 
very,  remote  effect  of  those  laws.  There  may  be  innumerable  inter- 
vening links;  and  we  are  sure  that  there  must  be  some.  Having  full 
proof  that  corpuscular  action  of  some  kind  takes  place  previous  to  any 
of  the  great  transformations  in  the  sensible  properties  of  substances, 
we  can  have  no  doubt  that  the  lavrs  of  chemical  action,  as  at  present 
known,  are  not  ultimate  but  deriyative  laws;  however  ignorant  wo 
may  be,  and  even  though  we  should  for  ever  remain  ignorant,  of  the 
nature  of  the  lavre  of  corpuscular  action  from  which  they  are  derived. 

In  like  manner  all  the  processes  of  vegetative  life,  whether  in  ihe 
vegetable  properly  so  called  or  in  the  animied  body,  are  corpuBcular 
processes.  Nutrition  is  the  addition  of  partLcles  to  one  anodier,.  in 
part  replacing  other  particles  separated  and  excreted,  in  part  occasion- 
ing an  increase  of  bulk  or  weight,  so  gradual,  that  only  afker  a  long 
continuance  does  it  become  perceptible.  Various  organs,  by  means 
of  peculiar  vessels^  secrete  from  the  blood,  fluids,  the  component  par- 
ticles of  which  must  have  been  in  the  blood,  but  whi<^  differ  from  it 
most  vndely  both  in  mechanical  properties  and  in  chemical  oompoaitioiiL 
Here,  then,  are  abundance  of  unknown  Hnks  to  be  filled  up ;  and  there 
can  be  no  doubt  that  the  laws  of  the  phenomena  of  vegetative  or  £>rganic 
life  are  derivative  laws,  dependent  upon  properties  of  the  oorpuscleBy 
and  of  those  elementary  tissues  which  are  comparatively  simple  co»- 
binations  of  corpuscles. 

The  first  sign,  then,  fi*om  which  a  law  of  causation,  though  hitherto 
unresolved,  may  be  inferred  to  be  a  derivative  law,  is  any  indicatioB 
of  the  existence  of  an  intermediate  link  or  links  between  the  antece- 
dent and  ^e  consequent.  The  second  is,  when  the  antecedent  is  an 
extremely  complex  phenomenon,  and  its  effects,  theref<»re,  probably,  in 
part  at  least,  compounded  of  the  effects  of  its  different  elements ;  since 
we  know  that  the  case  in  which  the  effect  of  the  whole  is  not  made  up 
of  the  effects  of  its  parts,  is  exceptional,  the  Composition  of  Causes 
being  oy  far  the  more  ordinary  case. 

We  will  illustrate  this  by  two  examples,  in  one  of  which  die  ante- 
cedent is  the  sum  of  many  homogeneous,  in  the  other  of  heterogeneous, 
parts.  The  weight  of  a  body  is  made  tip  of  the  weights  of  its  minute 
particles ;  a  trUth  which  astronomers  express  in  its  most  general  terms, 
when  they  say  that  bodies,  at  equal  distances,  gravitate  to  one  another 
in  proportion  to  their  quantity  of  matter.  All  true  propositions,  there- 
fore, which  can  be  made  concerning  grarity,  are  derivative  laws ;  the 
ultimate  law  into  which  they  are  all  resolvable  being  that  every  par- 
ticle of  matter  attracts  every  other.  As  our  second  example,  we  may 
take  any  of  the  sequences  observed  in  meteorology :  for  instance,  that 
a  diminution  of  the  pressure  of  the  atmosphere  (indicated  by  a  fall  of 
the  barometer)  is  followed  by  rain.  The  antecedent  is  here  a  com- 
plex phenomenon,  made  up  of  heterogeneous  elements;  the  column 
of  the  atmosphere  over  any  particular  place  consisting  of  two  parts,  a 
column  of  air,  and  a  column  of  aqueous  vapor  mixed  with  it ;  and  the 
change  in  the  two  together,  manifested  by  a  fall  of  the  barometer,  vai 
followed  by  rain,  must  be  either  a  change  in  one  of  these,  or  in  the 
other,  or  in  both.  We  might,  then,  even  in  the  absence  of  any  other 
ef idence,  form  a  reasonable  presumption,  from  the  invariable  prosenre 
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of  both  these  elements  in  the  antecedent,  that  the  sequence  is  proba* 
bly  not  an  ultimate  law,  but  a  result  of  the  Taws  of  the  two  dinerent 
agents:  a  presumption  only  to  be  destroyed  when  we  had  made 
ourselves  so  well  acquainted  with  the  laws  of  both,  as  to  be  able  to 
affirm  that  those  laws  could  not  by  themselyes  produce  the  observed 
result. 

§  7.  There  are  but  few  known  cases  of  succession  from  very  complex 
antecedents,  which  have  not  either  been  actually  accounted  for  from 
simpler  laws,  or  inferred  with  great  probability  (from  the  ascertained 
existence  of  intermediate  links  of  causation  not  yet  understood)  to  be 
capable  of  being  so  accounted  for.  It  is,  therefore,  highly  probable 
diat  all  sequences  from  complex  antecedents  are  thus  resolvable,  and 
that  ultimate  laws  are  in  all  cases  comparatively  simple.  If  there 
were  not  the  other  reasons  already  mentioned  for  believing  that  the 
laws  of  organized  nature  are  resolvable  mto  simpler  laws,  it  would  be 
almost  a  sufficient  reason  that  the  antecedents  in  most  of  the  sequences 
are  so  very  complex.  , 

There  are  appearances  strongly  favoring  the  suspicion,  that  these 
phenomena  are  really  resolvable  into  much  simpler  laws  than  might  at 
nxst  be  expected.  The  grovTth  of  an  animal  from  infancy  to  maturity, 
of  a  plant  from  infency  till  death,  and  even  that  proceiss  of  decay 
which  is  but  a  slow  death,  bear  a  most  striking  resemblance  to  the 
progressive  effiact  of  the  continued  action  of  some  cause,  proceeding 
until  it  meets  agencies  which  overpower  it,  or  until  its  accumulated 
effects  give  rise  to  ccmditions.  inconsistent  with  its  own  existence. 
This  supposition  by  no  means  requires  that  the  effect  should  not, 
doling  Its  progress,  .undergo  many  modifications  besides  those  of 
quantity,  or  that  it  idiould  not  sometimes  appear  to  undergo  a  very 
marked  change  of  character.  This  may  be,  either  because  the  unknown 
cause  consists  of  several  component  elements  or  agents,  whose  effects, 
accumulating  according  to  different  laws,  are  compounded  in  different 
proportions  at  different  periods  in  the  existence  of  the  ofganized 
being ;  or  because,  at  certain  points  in  its  progress,  fresh  causes  or 
agencies  come  in,  or  are  evolved,  which  intermix  their  laws  vritb 
those  of  the  prime  agent. 

This  grreat  problem,  the  most  difficult  in  all  physics,  the  ascertain- 
ment of  the  ultimate  laws  of  organized  nature,  is  one  which  natural 
science  in  its  progress  seems  now  at  least  to  have  fairly  come  up  to ; 
and  a  beginning  has  been  made  at  the  point  where  the  phenomena 
appear  most  accessible  to  experimeut,  namely,  in  separating  the  effects 
of  partial  from  those  of  general  causes.  The  result,  as  far  as  it  goes, 
fully  accords  vrith  the  above  surmise.  I  allude  to  the  new  and  infant 
science  of  morphology,  created  vrith  respect  to  animals  by  the  genius 
of  Cuvier  and  St.  Hilaire,  and  with  respect  to  vegetables  by  that  of 
the  illustrious  G-oethe,  to  whom  the  world  owes  so  much  in  quite  a 
different  field  of  intellect,  and  whose  researches  on  the  *'  Metamor 
phoses  of  Plants"  have  met  with  a  more  favorable  reception  from  the 
scientific  world  than  his  speculatidns  on  colors.  It  seems  to  be  now 
considered  by  natural  philosophers  as  sufficiently  established,  that 
plants  and  animals,  in  the  process  of  growing  up  from  their  germs, 
nave  a  tendency  to  develop  themselves  in  a  much  more  uniform  man- 
ner  than  they  in  fact  io ;  that  the  diflbrences,  for  example  of  leaf 
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flower,  and  fruit,  are  mere  modificatioiis  of  one  general  phenomenon; 
or  (which  is  only  another  expresaion  for  the  same  idea)  joinl;  zesukaof 
one  common  tendency  and  of  several  partial  cauaes  combiiiing  with  it. 

§  8.  In  the  preceding  diacueinon  we  have  recognized  two*kinda  of 
empirical  laws :  those  known  to  he  laws  of  causation,  hut  presumed 
to  he  resolvahle  into  simpler  laws ;  and  those  not  known  to  be  laws  of 
causation  at  all.  Both  these  kinds  v£  lawsagreeln'  the  demand  which 
they  make  for  "being  explained  by  deduction,  and  agree  in  being  the 
appropriate  means  of  yerifying  such  deduction,  since  they  represent 
the  experience  with  which: the  lesult  of  the  dednotion  must  i>e  com- 
pared. They  Agree,  fuxthey,  in  this,  that  until  explained,  and  con- 
nected with  die  ultimate  laws  from  which  they  result^  they  have  not 
attained  the  highest  degree  of  certainty  of  which  laws  tare  suaeeptiUe. 
It  has  been  shown  on  a  fonmer  occasion  that  laws  t>f  causation  whidi^ 
are  derivative,  and  compounded  .of  simpler  laws,  are  not  only,  as  .the 
nature  of  the  case  implies,  less  general,  but  even  lees  ceataan,  than  the 
simpler  laws  from  which  they  result ;  not  so  positively  to  berdied  upon 
as  universally  true.  The  inferiority  of  evidence,  however,  which 
attachea  to  this  class  of  laws,  is  trifling  compared  with  that  whidi  is 
inherent  in  uniformities  not-kliown  to  he  kwa  of  causatioa  at  all.  So 
long  as  these  are;  unresolved,  we  camnot.  teil  upon  how  many  coUoc'a^ 
tions^  as  well  as  laws,  their  truth  may  be  dependent;  and  can  never, 
therefore,  extend  them  with  peifoct  oonfidenoe  to  cases  in  which  we 
have  not  assured  ourselves,'  by  trial,  that  the  neeessaxy  ooUooatian  d 
causes, -whatever  it  may  be,  exists.  It  lato  tfaisdaas  of  laws  alone 
that  the  property,  which  philosophers  usually  oonsidevas  characteristic 
of  empirical  laws,  bdonga  in  all.its  striotnesa;  the^oroperty  of  being 
y  unfit  to  be  relied  on  beyend  the  limits  of  time,  place,  and  oircuinstano<v 
in  which  the  observations  have  been  made.  These  are  enpitical  laws 
in  a  more  emphatic  sense ;[  and  when  I  employ  that  term  (except 
where  the  context  manifestly  indicates  the  reverse)  I  shall  generally 
mean  to^  designate  t&ose  uniformities  oaily,  whedier  of  successioii.  mt 
of  coexistence^  which  are  not  known  to  be  laws  of  causation. 


CHAPTER  XVII, 

OF  CHANCE,  AND  TTB  VLOSXSATtOVt, 


§  1.  CoNSiDEBiNo,  then,  as  enq)irical  laws  only  those  observed  uni* 
formities  respecting  which  the  questicm  whether  they  are  laws  of  causa* 
tion  must  remam  undecided  until  they  can  be  explained  deductively, 
or  until  some  means  are  found  of  applying  the  Method  of  D^erence  to 
the  case ;  it  has  been  shown  in  tne  preceding  chapter,  that  nntil  an 
uniformity  can,  in  one  or  the  other  of  these  moaes,  be  taken  out  of  the 
class  of  empirical  law3,  and  brought  either  into  that  of  laws  of  causa* 
tion  or  of  the  demonstrated  results  of  laws  of  oansation,  it  cannot  with 
any  assurance  be  pronounced  true  beyond  the  local  and  other  limits 
within  which  it  has  been  found  so  by  actual  observation.  It  remains  to 
consider  how  we  are  to  assure  ourselves  of  its  truth  even  within  those 
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JaaaSB ;  after  Tviiob  quantily  of  experience  a  generaliaalaon  which  rests 
solely  apeo  the  Method  of  Agmement,  can  be  considerBd  sufEciently 
eetablished,  even  as  an  empincal  law*  In  a  &rmeir  chapter,  when 
Ixeatmg  of  the  Methods  of  Direct  Induction,  we  expressly  reserved  this 
question,*  and  thei  timois  now  OQnte  for  endeavonng  to  soIto  it. 

We  found  fiiat  the  Method  of  Agreement  has  the  defect  of  not 
pvoTing  caosation,  and  can  therelbre  only  be  employed  for  the  ascer 
tainment  of  empirical  laws.  Bat  we  found,  moreover,  that.berades  this 
deficiency,  it  lahosa  under  a  daraoterisdc  imperfeetioo,  tending  to 
render  uneeitaiii  erea  such  eonolusioas'  as*  it  is  in  dtself  adapted  to 
prove.  This  iaipexfbatioa  arises,  fbom  Plurality  of  Causes.  Althougfi 
two  or  more  cases  in  which  Ae  phenomflpon  a  has  been  met  with,  may 
have  no  common  antecedent  except  A,  this  does  not  prove  that  there 
is  any  conneisioa  between,  a  and  A,  since  a  may  have  many  causes*  and 
may  have  been  produced,  io  these -different  instances,  net  by  anything 
which  tho'instaiicas  had  m  common^  but  by  some  of  those  elements  in 
them  vdiidh  were^difiensBt.  We,  nevertheless,  observed,  that  in  propor* 
tion  to  the  maltiplieation  of  instances  pointing  to  A  as  the  antecedent, 
the  characteristic  unoertBinty  of  the^  method  mmmiafaes»  and  the  exist* 
ence  of  a  law  ofconneodon  between  A  and  a  more  nearly  approaches 
to  certainty.  -Im  is  now  to-be  determined,  ^fterudwt  amount  of  expe- 
rience this  certaintyfmay  be  deemed  to  be  practically  attained,  and  the 
connexion  between  Aand  a  may  be  received  as  wjempirical  law. 

This  question  may  be  otherwise  stated  in  more  familiar  terms  :- 
After  how  bmidj  and  what  sort  of  instances  may  it  be  concluded,  that 
an  observed  coineiden^e  between  two  phenomena  is  not  the  efibot  ot 
chance  1 

It  is  of  the  utmost  impeitaBce  for  understanding' the*  logic  of  indue* 
tion,  that  weahould  form  a- distinct  conception  of  what  is  meant  by 
chamfej  and  how  the  phenomena  which  oonnnon  language  ascribes  to 
that  abstraction  aoe  really  produced. 


§  2.  Chance  is  usually  ^oken  of  tn  direet  antitbesis  to  lato  ;  what- 
ever (it  is  supposed)  cannot  be  ascribed  to  aoiy  law,  is  attributed  to 
chance.  It  is,  however,  certain,  t^at  whatever  happens  is  the  result 
of  some  law ;  is  an  effect  of  causes,  and  could  have  been  predicted 
from  a  knowledge  of  the  existence  of  those  causes,  and  &om  their  laws* 
If  I  turn  up  a  particular  card,  that  is  a  consequence  of  its  place  in  the 
pack.  Its  place  in  the  p^ok  was  a  consequence  of  the  manner  in 
which  the  cards  were  shuiffied,  or  of  the  order  in  which  they  were 
played  in  the  last  game  |  which,  again,  were  the  eflbcts  of  prior  causes. 
At  every  stage,  if  we  had  posseted  an  aceuTate  knowledge  of  the 
causes  in  existence,  it  weidd  have  been  abstractedly  possible  to  foretell 
the  effect 

An  event^tflrairrinjBLby  chancoj  maj  be  described  as  a  coincidence  . 
fromwhich  weJiaxe.  no  ground^to  infer  an  unif<!mnity  iHthe  occurrence 
of  a  phenomenon.itHeertain  circumstanceB,  without  our  having  reason  • 
on  thal^  account  to  infer  that  k  will  happen  aeain  In  those  circum- 
stances*- This,  however,  when  looked  closely  into,  implies  that  the 
enumeradonof  the  circumstances  is  not  complete.  Whatever  the  fact 
be,  since  it  has  occurred  once,  we  may  be  sure  that  if  oZZ  the  same  car* 

*  Supra,  p.  Sfift 
Rr 
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cumstances  were  repeated,  it  would  occur  aeain ;  and  not  only  if  a]^ 
but  there  is  some  particular  portion  of  those  circumstances  upon  which 
the  phenomenon  is  invariably  consequent.  With  most  of  them,  how- 
ever,  it  is  not  connected  i^  any  permanent  maxmer :  its  conjunction 
with  those  is  said  to  be  the  effect  of  chance,  to  be  merely  casual. 
Facts  casually  conjoined  are  separately  the  effects  of  causes,  and 
therefore  of  laws;  but  of  different  causes,  and  causes  not  connected 
by  any  law.  ^ 

It  is  incorrect,  then,  to  say  that  any  phenomenon  is  produced  by 
chance ;  but  we  may  say  that  two  or  more  phenomena  are  conjoined 
by  chance,  that  they  coexist  or  succeed  one  another  only  by  chance ; 
meaninfif  that  they  are  in  no  way  related  through  causation ;  that  they  aro 
neither  cause  and  effect,  nor  eftedXB  of  the  same  cause,  nor  effects  of 
causes  between  which  there  subsists  any  law  of  coexistence,  nor  even 
effects  of  the  same  original  collocation  of  primeval  causes. 

If  the  same  casual  coincidence  never  occurred  a  second  time,  we 
should  have  an  easy  test  for  distinguishing  such  from  the  coincidences 
which  are  results  of  a  law.  As  long  as  the  phenomena  had  been  found 
together  only  once,  so  long,  unless  we  knew  some  more  general  laws 
from  which  the  coincidence  might  have  resulted,  we  could  not  distin- 
guish it  from  a  casual  one;  but  if  it  occurred  tvnee,  we  shoul^kaow 
that  the  phenomena  so  conjoined  must  be  in  some  way  connected 
through  their  causes. 

There  is,  however,  no  such  test.  A  coincidence  may  occur  again 
and  again,  and  yet  be  only  casuaL  Nay,  it  would  be  inconsistent  with 
what  we  know  of  the  order  of  nature,  to  doubt,  that  every  casual  coin- 
cidence will  sooner  or  later  be  repeated,  as  long  as  the  phenomena 
between  which*  it  occurred  do  not  cease  to  exist,  or  to  be  produced 
The  recurrence,  therefore,  of  the  same  coincidence;  more  than,  once, 
or  even  its  frequent  recurrence,  does  not  prove  that  it  is  an  instance  of 
any  law ;  does  not  prove  that  it  is  not  casual,  or,  in  common  language, 
the  effect  of  chance. 

And  yet,  when  a  coincidence  cannot  be  deduced  irom  known  laws,- 
nor  proved  by  experiment  to  be  itself  a  case  of  causation,  the  &equ€bcT 
of  its  occurrence  is  the  only  evidence  from  which  we  can  infer  that  it 
is  the  result  of  a  law.  Not,  however,  its  ahichUe  frequency.  The 
question  is  not  whether  the  coincidence  occurs  often  or  seldom,  in  the 
ordinary  sense  of  those  terms ;  but  whether  it  occurs  mare  often  than 
chance  will  account  for;  more  often  than  might  rationally  be  expected 
if  the  coincidence  were  casual.  We  have  to  decide,  therefore, ^hat 
degree  of  frequency  in  a  coincidence  chance  will  account  for.  And  to 
this  there  can  be  !no  general  answer.  We  can  only  state  the  principle 
by  which  the  answer  must  be  determined:  the  answer  itself  *will  be 
flifferent  in  every  different  case. 

r  Suppose  that  one  of  the  phenomena.  A,  exists  always,  and  the  other 
phenomenon,  B,  only  occasionally :  it  follows  that  every  instance  of  B 
will  be  an  instance  of  its  coincidence  with  A,  and  yet  the  coincidence  , 
will  be  merely  casual,  not  the  result  of  any  connexion  between  them. 
The  fixed  stars  have  been  constantly  in  existence  since  the  beginning 
of  human  experience,  and  all  phenomena  that  have  come  under  human 
observation  have,  in  every  single  instance,  coexisted  vrith  them ;  vet 
this  coincidence,  although  equally  invariable  vrith  that  which  exists 
between  any  of  fhose  phenomena  and  its  own  cause,  does  not  prove 
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that  the  stan  are  its  cause,  nor  that  they  are  in  anywise  connected 
with  it.  As  strong  a  case  of  coincidence,  therefore,  as  can  possibly 
exist,  and  a  much  stronger  one  in  point  of  mere  frequency  than  most 
of  those  which  prove  laws,  does  not  here  pi*ove  a  law :  why  1  because^ 
since  the  stars  exist  always,  they  must  coexist  with  every  other  phe* 
nomenon,  .whether  connected  with  them  by  causation  or  not.  The 
uniformity,  great  though  it  be,  is  no  greater  than  would  occur  on  the 
supposition  that  no  such  connexion  exists. 

On  the  other  hand,  suppose  that  we  were  inquiring  whether  there 
be  any  connexion  between  rain  and  any  particular  wind.  Rain,  we 
know,  occasionally  occurs  with  every  wind;  therefore  the. connexion, 
if  it  exists,  cannot  be  an  actual  law ;  but  still,  rain  may  be  connected 
with  some  particular  wind  through  causation ;  that  is,  although  they 
cannoi}  be  always  effects  of  the  same  cause  (for  if  so  they  would  always 
coexist),  there  may  be  some  causes  common  to  the  two,  so  that  in  so 
far  as  either  is  produced  by  those  common  causes,  they  will,  fi-om  the 
laws  of  the  causes,  be  found  to  coexist  How,  then,  shall  we  ascertain 
this  ]  The  obvious  answer  is,  by  observing  whether  rain  occui-s  with 
one  wind  more  frequently  than  with  any  other.  That,  however,  is  not 
enough;  for  perhaps  that  one  wind. blows  more  frequently  than  any 
other.)'  so  that  its  blowing  more  frequently  in  rainy  weather  is  no  more 
than  would  happen,  although  it  had  no  connexion  with  the  causes  of 
rain,  provided  it  were  not  connected  with  causes  adverse  to  rain.  In 
England,  westerly  vnnds  blow  during  about  twice  as  great  a  portion  )^ 
of  uie  year  as  easterly.  If,  therefore,  it  rains  only  twice  as  often  with 
a  westerly,  as  with  an  easterly  wind,  we  have  no  reason  to  infer  that 
any  law  of'  nature  is  concerned  in  the  coincidence^  If  it  I'ains  more 
than  twice  as  often,  we  may  be  sure  that  some  law  is  concerned; 
eithwthere  is  some  cause  in  nature  tending  to  produce  both  rain  and 
a  westerly  wind,  or  a  westerly  wind  has  itself  some  tendency  to  pro- 
duce rain.  But  if  it  rains  less  than  twice  as  often,  we  may  draw  a  i 
directly  opposite  inference ;  the  one,  instead  of  being  a  cause,  or  con-  ' 
nected  with  causes  of  the  other,  must  be  connected  virith  causes  ad- 
rme  to  it,  or  with  the  absence  of  some  cause  which  produces  it ;  and 
although  it  may  still  ra^n  much  o&ener  with  a  westerly  wind  than  with 
an  easterly,  so  far  would  this  be  from  proving  any  connexion  between 
the  phenomena,  that  the  connexion  proved  would  be  between  rain  and 
an  easterly  wind,  the  wind  to  which,  in  mere  frequency  of  coincidence^ 
it  is  least  allied. 

Here,  then,  are  two  examples :  in  one,  the  greatest  possible  fre-  , 
quency  of  coincidence,  with  no  instance  whatever  to  the  contrary,  does 
not  ^ove  diat  there  is  any  law ;  in  the  other,  a  much  less  frequency 
of  coincidence,  even  when  non-coincidence  b  still  more  frequent,  does 
prove  that  there  is  a  law.  In  both  cases  the  principle  is  the  same.  In 
both  we  consider  the  positive  freauency  of  the  phenomena  themselves, 
and  how  great  frequency  of  coincidence  that  must  of  itself  bring  about, 
without  supposing  any  connexion  between  them,  provided  there  bo  no 
repugnance;  provided  neither  be  connected  with  any  cause  tending 
to  frustrate  the  other.  If  we  find  a  greater  frequency  of  coincidence 
than  this,  we.  conclude  that  there  is  some  connexion ;  if  a  less  fre- 
quency, Uiat  there  is  some  repugnance.  In  the  former  case,  we  con- 
elude  that  one  of  the  phenomena  can  under  some  circumstances  cause 
the  other,  or  that  there  exists  something  capable  of  causing  them  both ; 
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fn  th6  latter,  diat  one  of  them,  or  some  cause  which  produces  one  of 
them,  is  capable  of  counteracting  the  production  of  the  other.  We 
have  thul  to  deduct  from  the  o'bserved  frequency  of  coincidence,  -as 
much  as  may  be  the  efieot  of  chance,  that  is,  of  the  mere  frequency  oi 
the  phenomena  themselves }  abd  if  anything  remains,  what  does  re> 
main  is  the  residual  fact  v^ich  pikives  the  existence  of  a  law. 

The  frequency  of  the  phenomena  can  oiily  be  ascertained  within 
definite  limits  of  space  and  time ;  depending  as  it  does  on  the  quantity 
and  distribution  of  the  primeval  ndtui^l  agents,  of  which  we^^an  know 
nothing  beyond  the  boundttries  of  human  observation,  since  no  law,  no 
regularly,  can  be  traced  in  it,  enabling  us  to  infer  the  unknown  from 
the  known.  But  for  the  present  purpose  this  is  no  disadvantage,  the 
question  being  confined  within  the  same  limits  as  the  data.  The  coin- 
cidences occurred  in  certain  places  and  times,  and  v^tfain  those  we  can 
estimate  the  frequency  with  which  snch  coincidences  would  be  pro^ 
duced  by  chance.  If,  then,  we  find  from  observation  that  A  exists  in 
one  case  out  of  every  two,  and  B  in  one  case  out  of  every  three ;  then 
if  there  be  neither  connexion  nor  repugnance  between  them,  or  be- 
tween any  of  their  causes,  the  instances  in  which  A  and  B  will  both 
exist,  that  is  to  say  will  coexist,  will  be  one  csise  in  every  six.  For  A 
e^tists  in  three  cases  out  of  six ;  and  B,  existing  in  one  case  out  of 
every  three  v^hout  regard  to  the  presence  or  absence  of  A,  will  exist  ^ 
in  one  case  out  of  those  three.  There  will  therefore  be,  of  the  whole 
number  of  cases,  two  in  which  A  exists  without  B ;  one  case  of  B 
without  A ;  two  in  which  neither  B  nor  A  exists,  and  one  case  out  of 
six  in  which  they  both  exist.  If  then,  in  point  of  f^ct,  they  are  found 
to  coexist  oflener  than  in  one  case  out  of  six ;  and,  consequently  A 
does  not  exist  without  B  so  often  as  twice  in  three  times,  nor  B  with- 
out A  BO  often  as  onc^d  in  every  twice ;  there  is  some  cause  in  exist- 
ence, which  tends  to  produce  a  conjunction  between  A  and  B. 

Generalizing  the  result,  we  may  say,  that  if  A  occurs  in  a  larger 
proportion  of  the  cases  where  B  is,  than  of  the  ^ases  where  B  is  not  j 
then  will  B  also  occur  in  a  larger  proportion  of  the  cases  where  A  is, 
than  of  the  cases  where  A  is  not ;  and  there  is  some  connexion,  through 
causation,  between  A  and  B.  If  we  could  ascend  to  the  causes  of  the 
two  phenomena,  we  should  find,  at  some  stage,  either  proximate  or 
remote,  some  cause  or  causes  common  to  both;  and  if  we  copld  ascer- 
tain what  these  are,  we  could  ffame  a  generalization  which  would  be 
true  without  restriction  of  place  or  time :  but  until  we  can  do  so,  the 
fact  of  a  connexion  between  the  two  phenomena  remains  an  em- 
pirical law. 

§  3.  Having  considered  in  what  manner  it  may  be  determined 
whether  any  given  conjunction  of  phenomena  is  casual  or  the  result  oi 
some  law  j  to  complete  the  theory  of  chance,  it  is  necessary  that  wo 
should  now  consider  those  effects  which  are  partly  the  result  of  chance 
and  partly  of  law :  or  in  other  words,  in  which  the  effects  of  casual 
conjunctions  of  causes  are  habitually  blended  in  one  result  with  the 
effects  of  a  constant  cause. 

This  is  a  ctoe  of  Composition  of  Causes ;  and  the  peculiarity  of  it 
is,  that  instead  of  two  or  more  causes  intermixing  their  effects  in  a 
regular  manner  with  those  of  one  another,  we  have  now  one  constant 
cause*  producing  an  effect  which  is  successively  modified  by  a  series 


CHANOEy  AMD  ITS   BUIIINATION.  817 

4i>t  yariable  causes*  Thns,  as  saxdmer  advances,  the  s^ioaoh  of  the 
flfui  to  a  Yordcal  position  tends  to  produce  a  constant  increase  of  tem- 
perature ;  but  with  this  effect  of  a  constant  caose,  there  are  blended 
the  effects  of  many  variable  oaiises»  winds,  clouds,  evaporation,  elec- 
tric agencies,  and  the  Hke,  so  that  the  temperajtnie  on  any  given  day 
depends  in  part  upon  tliese  fleetm^  causes,  and  only  in  part  upon  the 
constant  cause.  If  the  effect  of  the  constant  cause  is  always  accom- 
panied and  disguised  by  effects  of  variable  causes,  it  is  impossible  to 
ascertain  .the  law  of  die  constant  cause  in  the  ordinary  manner,  by 
separating  it  &om  all  other  causes  and  obeervmg  it  apart.  Hence 
anses  the  necessity  of  an  additional  role  of  experimental  mquiry. 

When  the  action  of  a  cause  A  is  liable  to  be  interfered  with,  not 
steadily  by  the  same  cause  or  causes,  but  by  different  causes  at  differ- 
ent times,  and  when  these  are  so  frequent,  or  so  indeterminate,  that 
we  cannot  possibly  exclude  all  of  them  from  any  experiment,  alUiough 
we  may  vary  them ;  our  resource  is,  to  endeavor  to  ascertain  what  is 
the  effect  of  all  the  variable  causes  taken  together.  In  order  to  do 
this,  we  make  as  many  trials  as  possible,  preserving  A  invariable.  The 
results  of  these  different  trials  will  naturally  be .  different,  since  the 
indeterminate  modifying  causes  are  different  in  each :  if,  then,  we  do 
not  find  these  results  to  be  progressive,  but  on  the  contrarv  to  oscillate 
about  a  certain  point,  one  experiment  giving  a  result  a  htde  greater, 
another  a  little  less,  one  a  result  tending  a  little  more  in  one  direction, 
another  a  little  more  in  the  contrary  direction ;  while  the  average,  or 
middle  point,  does  not  vanr,  but  different  sets  of  experiments  (taken 
under  as  great  a  variety  of  circumstances  as  possible)  yield  the  same 
mean,  provided  only  they  be  sufficiently  numerous ;  dien  that  mean, 
or  average  result,  is  the  part,  in  each  experiment,  which  is  due  to  the 
cause  A,  and  is  the  effect  which  would  have  been  obtained  if  A  could 
have  acted  alone  2  the  variable  remainder  is  die  effect  of  chance,  that 
is,  of  causes  the  coexistence  of  which  with  the  cause  A  was  merely 
casual.  The  test  of  the  sufficiency  of  the  induction  in  this  case  is, 
when  any  increase  of  the  number  of  trials  from  which  the  average  is 
struck,  does  not  materially  alter  the  average. 

This  kind  of  elimination>  in  which  we  do  not  eliminate  any  one 
assignable  cause,  but  the  multitude  of  floating  imassignable  ones,  may 
be  termed  the  Eliminadon  of  Chance.  We  afford  an  example  of  it 
when  we  repeat  an  experiment,  in  order,  by  taking  the  mean  of  differ- 
ent results,  to  get  rid  of  the  effects  of  the  unavoidable  errors  of  each 
individual  experiment.  When  tbere  is  no  permanent  cause  such  as 
would  produce  a  tendency  to  error  peculiarly  in  one  direction,  we  are 
warranted  by  experience  in  assuming  diat  die  errors  on  one  side  will, 
in  a  certain  number  of  experiments,  about  balance  the  errors  on  the 
contrary  side.  We  have,  therefore,  to  repeat  the  experiment,  undi 
any  change  which  is  produced  in  the  average  of  the  wnole  by  ftirther 
repetition,  fkUs  within  limits  of  error  consistent  with  the  degree  of 
accuracy  required  by  the  purpose  we  have  in  view. 

§  4.  In  the  supposition  hitherto  made,  the  effect  of  the  constant  cause 
A  has  been  assumed  to  form  so  great  and  conspicuous  a  part  of  the 
general  result,  that  its  existence  never  could  be  a  mattei"  of  uncer* 
tainty,  and  the  object  of  die  eliminating  process  was  only  to  ascertain 
koto  mv/A  is  attributable  to  that  cause;  what  is  its  exact  law.    Cases* 
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however,  occur  in  which  the  effect  of  a  constant  cause  is  so  small; 
compared  with  that  of  some  of  the  changeable  causes  with  which  it  js 
liable  to  be  casually  conjoined,  that  of  itself  it  escapes  notice,  and  the 
very  existence  of  any  effect  arising  from  a  constant  cause  is  first  learnt, 
by  the  process  which  in  general  serves  only  for  ascertaining  the  quantity 
of  that  effect  This  case  of  induction  may  be  characterized  as  follows. 
A  given  effect  is  known  to  be  chiefly,  and  not  known  not  to  be  wholly, 
determined  by  changeable  causes.  If  it  be  wholly  so  produced,  then 
if  the  aggregate  be  taken  of  a  sufficient  number  of  instances,  the 
effects  of  these  different  causes  will  cancel  one  another.  If,  therefore^ 
we  do  not  find  this  to  be  the  case,  but,  on  the  contrary,  after  such  a 
number  of  trials  has  been  made  that  no  further  increase  alters  the 
average  result,  we  find  that  average  to  be,  not  zero,  but  some  oiher 
quantity,  around  which,  though  small  in  comparison  with  the  total 
effect,  the  effect  nevertheless  oscillates,  and  which  is  the  middle  poinjt 
in  its  oscillation ;  we  may  conclude  this  to  be  the  effect  of  some  con- 
stant cause :  which  cause,  by  some  of  the  methods  already  treated  oi, 
we  may  h<^e  to  detect.  This  may  be  called  tke  discovery  of  a  residual 
phenomenon  by  eliminating  the  effect  of  chance. 

It  is  in  this  manner,  for  example,  that  loaded  dice  may  be  discovered. 
Of  course  no  dice  are  so  clumsily  loaded  that  they  must  always  throw 
certain  numbers;  otherwise  the  fraud  would  be  instantly  detected. 
The  loading,  a  constant  cause,  mingles  with  the  changeable  causes 
which  determine  what  cast  will  be  thrown  in  each  individual  instance. 
I  If  the  dice  were  not  loaded,  and  the  throw  were  left  to  depend  entirely 
upon  the  changeable  causes,  these  in  a  sufficient  number  of  instances 
'  would  balance  one  another,  and  there  would  be  no  preponderant 
^number  of  throws  of  any  one  kind.  If,  therefore,  after  such  a  number 
of  trials  that  no  further  increase  of  their  number  has  any  material 
effect  upon  the  average,  we  find  a  preponderance  in  favor  of  a  partic- 
ular throw;  we  may  conclude  with  assurance  that  there  is  some  constant 
cause  acting  in  favor  of  that  throw,  or  in  other  words,  that  the  dice 
are  not  fair ;  and  moreover  the  exact  amount  of  the  unfairness.  In  a 
similar  manner,  what  is  called  the  diurnal  variation  of  the  barometer, 
which  Is  very  small  compared  with  the  variations  arising  from  the 
irregular  changes  in  the  state  of  the  atmosphere,  was  discovered  by 
comparing  the  average  height  of  the  barometer  at  different  hours  of 
the  day.  When  this  comparison  was  made,  it  was  found  that  there 
was  a  small  difference,  which  on  the  average  was  constant,  however 
the  absolute  quantities  might  vary,  and  which  difference,  therefore, 
must  be  the  effect  of  a  constant  cause.  This  cause  was  afberwards 
ascertained,  deductively,  to  be  the  rarefaction  of  the  air,  occasioned 
by  the  increase  of  temperature  as  the  day  advances. 

§  5.  After  these  general  remarks  on  the  nature  of  chance,  we  are 
prepared  to  consider  in  what  manner  assurance  may  be  obtained  that 
a  conjunction  between  two  phenomena,  which  has  been  observed  a 
certain  number  of  times,  is  not  casual,  but  a  result  of  causation,  and 
to  be  received  therefore  as  one  of  the  uniformities  in  nature,  although 
(until  accounted  for  d  priori)  jnly  as  an  empirical  law. 

We  will  suppose  the  strongest  case,  namely,  that  the  phenomenon  B 
has  never  been  observed  exi^ept  in  conjunction  with  A.  Even  then, 
the  pzobability  that  they  are  conn^ctod  is  not  measured  liy  the  total 
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xounber  of  instances  in  which  they  have  been  found  together,  but  by 
the  excess  of  that  nomber  above  the  number  due  to  the  absolute  fire- 
i|uency  of  A^  If>  for  example,  A  exists  always,  and  therefore  coexists 
with  everything,  no  number  of  instances  of  its  coexistence  with  £ 
would  prove  a  connexion ;  as  in  our  example  of  the  fixed  stars.  If  A 
be  a  fact  of  such  common  occurrence  ^^at  it  may  be  presumed  to  be 
present  in  half  of  all  the  cases  that  occur,  and  thercmxre  in  half  the 
cases  in  which  B  occurs,  it  is  only  the  proportional  excess  above  half, 
that  are  to  be  reckoned  as  evidence  towards  proving  a  connexion 
between  A  and  B. 

In  addition  to  the  question,  'What  is  the  number  of  coincidences 
which,  on  an  average  of  a  great  multitude  of  trials,  may  be  expected 
to  arise  from  chance  alone  1  there  is  also  another  question,  namely,  Of        \^ 
what  extent  of  deviation  fi:om  that  average  is  the  occurrence  credible, 
firom  chance  alone,  in  some  number  of  instances  smaller  than  that 
which  constitutes  a  fair  average  1     It  is  not  only  to  be  considered  what    ^ 
is  the  general  result  of  the  chances  in  the  long  run,  but  also  what  are 
the  extreme  limits  of  variation  from  that  general  result,  which  may     ^ 
occasionally  be 'expected  as  the  result  of  some  smaller  number  of 
instances. 

The  consideration  of  the  latter  Question,  and  any  consideration  of       . 
the  former  beyond  that  already  given  to  it,  b^ong  to  what  mathema- 
ticians term  the  doctrine  of  chances,  or,  in  a  phrase  of  greater  preten- 
sion, the  Theory  of  Probabilities.  An  attempt  at  a  philosophical  appre- 
ciation orthat  dociriue  Is,  ihei^efbre,  a  necessary  portion  of  our  task. 


CHAPTER  XVIII. 

OF  THE  CALCULATION  OF  CHANCES. 

%  1.  •*  Probability,"  says  Laplace,*  "  has  reference  partly  to  oui 
ignorance,  partly  to  our  knowledge.  We  know  that  among  three  or 
more  events,  one,  and  only  one,  must  happen ;  but  there  is  nothing 
leading  us  to  believe  that  any  one  of  them  will  happen  rather  than  the 
others.  In  this  state  of  indecision,  it  is  impossible  for  us  to  pronounce 
with  certainty  on  their  occurrence.  It  is,  nowever,  probable  that  any 
one  of  these  events,  selected  at  pleasure,  will  not  take  place ;  because 
we  perceive  several  caSses,  all  equally  possible,  which  exclude  its  oc- 
currence, and  only  one  which  favors  it." 

Such  is  this  great  mathematician's  statement  of  the  logical  founda- 
tion upon  which  rests,  according  to  him,  the  theory  of  chances :  and  if 
his  unrivaled  command  over  the  means  which  mathematics  supply  for 
calculating  the  results  of  given  data,  necessarily  implied  an  equally 
sure  judgment  of  what  the  data  ought  to  be,  I  should  hardly  dare  give 
utterance  to  my  conviction,  that  in  this  opinion  he  is  entirely  wrong ; 
that  his  foundation  is  altogether  insufficient  for  the  superstructure 
erected  upon  it ;  and  that  there  is  implied,  in  all  rational  calculation 
of  the  probabilities  of  events,  an  essential  condition,  which  is  eithei 
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orerlobked  in  L^lao^'s  BtiU;eroetit»  or  so  va^ely  indicated  as  neitbef 
to  be  saggested  to  the  reader,  nor  kept  in  view  by  the  writer  himself 
To  a  calculation  of  chances,  according  to  Laplace,  tvto  things  axe 
necesaary :  we  must  know  that  of  set^ral  events  soine  one  will  cer- 
tainly happen^  and  no  more  dian  one ;'  and  we  mnst  not  khow,  nor 
f^  have  any  rea^n  to  expect,  liiat  it  wtil  be  one  of  these  events 
rather  than  another*  I  contond  that  these  are  not' the  only  reqnis- 
ites»  and  that  another  supposition  is  necessary.  This  supposition  it 
might  be  imagined  that  Laplace  intended  to  indicate,  by  saying, 
that  all  the  events  must  be  equally  possible  (egatement  possibles). 
But  his  next  sentence  shows  that,  by  this  expression,  he  did  not 
mesa  to  add  snytfaing  to  the  two  conditions  which  he  had  already 
fluggeated.  *^  The  theory  of  chances  consists  in  redncing  all  events 
of  the  same  kind  to  a  certain  number  of  cases  equally  possible, 
that  is,  such  that  we  are  equdUy  undecided  as  to  their  existence ;  and 
to  detormine  the  number  of  these  cases  which  are  favorable  to  the 
event  of  which  the  probability  is  sought."  By  **  events  equally  possi- 
'  ble,"  then,  he  only  means  events  **  such  that  we  are  equally  undecided 
as  to  thenr  existence ;"  that  we  have  no  reason  to  expect  one  rather 
than  another ;  which  is  not  a  third  condition,  but  the  second  of  the 
two  previously  specified.  ^I,  therefore,  feel  waxranted  in  affirming 
that  Laplace  has  overlooked,  in  this  general  theoretical  statement, 
a  necessary  pait  of  the  fbundation  of  die  doctrine  of  chances. 

§  2.  To  be  able  to  pronounce  two  events  equally  probable,  it  is  ndt 
enough  that  we  should  know  that  one  or  the  other  must  happen,  and 
should  have  no  ground  for  conjecturing  which.  ^jBxperience  Jnu^t 
have  shown  that  the  two  events  are  of  equally  frequent  occurrence. 
Why,  in  tossing  up  a  hal^enny,  do  we  reckon  it  equally  probable 
that  we  shall  throw  cross  or  pile  ?  Because  experience  has  shown 
that  in  any  great  number  of  throws,  cross  and  pile  are  thrown  about 
equally  often ;  and  that  the  more  throws  we  make,  the  more  nearly 
the  equality  is  perfect.  We  call  the  chances  even,  because  if  we 
stake  equal  sums,  and  play  a  certain  large  number  of  times,  experi- 
ence proves  that  our  gams  and  losses  will  about  balance  one  another; 
and  will  continue  to  do  so,  however  long  afterwards  we  continue  play- 
ing :  while  on  the  contrary,  if  we  give  the  slightest  odds,  and  play  a 
great  number  of  times,  we  are  sure  to  lose ;  and  the  longer  we  con- 
dnue  playing,  die  greater  losers  we  shall  be.  If  ex^rience  did  iiot 
prove  this,  we  should  proceed  as  much  at  haphazard  m  staking  equal 
sums  as  in  laying  odds ;  we  should  have  no  more  reason  for  expecdng 
not  to  be  losers  by  the  one  wager  than  by  the  other. 

It  would  indeed  require  strong  evidence  to  persuade,  any  radonal 
person  that  by  a  system  of  operations  upon  numbers,  our  ignorance 
can  be  coined  into  science ;  and  it  is  doubtless  this  strange  pretension 
which  has  driven  a  profound  thinker,  M.  Comte,  into  the  contrary 
extreme  of  rejecting  altogether  a  doctrine  which,  however  imperfectly 
its  principles  may  sometimes  have  been  conceived,  receives  daily  veri- 
fication from  the  pracdce  of  insurance,  and  from  a  great  mass  of  other 
positive  experience.  The  doctrine  itself  is,  I  conceive,  sound,  but  the 
manner  in  which  its  foundations  have  been  laid  by  its  great  teachers  is 
most  seriously  objectionable.  Conclusions  respecdng  the  probability 
of  a  fact  rest  not  upon  a  difierent,  but  upon  the  very  same  basis,  as 
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jQOnclusions  lesp^cting'  its  ceitaintj ;  ttamely,  not  our  igiioronoe,  but 
our  knowledge :  knowledge  obtained  by  experience^  of  the  propOTtioo 
between  the  caaes  in  wbich  the  feet. occurs,  and  those  in  whicb  it  doe^ 
not  occur,  EYeory  caloolatioa  of- chances  is  grounded  on  an  induction : 
and  to  render  the  caloit&stion  legitimate,  the  induction  must  be  a  valid 
one.  It  is  not  less  an  induction,  diough  it  does  not  prove  that  the 
event  occurs  in  all  cases  of  a  given  deseriptioB,  but  only  that  out  of  a 
given  number  of  such  cases,  it  occurs  in  about  so  many.  The  fimction 
which  mathematicians  use  to  designate  the  probability  of  an  event, 
is  the  ratio  of  these  two  numbers  (  tke  ascertained  proportion  between 
the  number  of  eases  in  which  tih&  event  occurs,  and  the  sum  of  all  the 
cases,  those  in  which  it  oocuxs  and  in  which  it  does  not  occur  taken 
together.  In  playing  at  erofts  and  pile,  die  description  of  cases  con- 
cerned are  thiows,  and  the  probability  of  oross  is  one  half^  because  it 
is  found  that  if  we  throw  often  enough,  cross  is  thrown  about  once  in 
every  two  throws ;  and  because  this  induction  is  made  under  circum- 
stances justifying  the- belief  that  the  proportion  will  be  the  same  m 
other  cases  as  in  tlie  cases  examined.  In  the  cast  of  a  die,  the  proba- 
bility of  ace  is.oiie*-stkth;  not,  as  Laplace  would  say,  because  there 
are  six  possible  throws,  of  which  aoe  is  one,  and  because  we  do  not 
know  any  reason  why  one  should  turn  op  rather  than  another ;  but 
because  we  do  know  that  in  a  hundred,  or  a  million  of  throws,  ace  vnll 
be  thrown  about  oneniixth  of  that  number,  or  once  in  six  times. 

Not  Oiily  is  this  tiiird  concEtion  indispensable,  but  if  we  have  thait, 
we  do  not  want  Laplace's  two.  It  is  not  necessary  that  we  should 
know  how  many  possibilities  there  are,  or  that  we  should  have  no 
more  reason  for  expecting  one  of  tiiem  tbsn  another.  If  a  north  wind 
blows  one  day  in  every  ten,  the  probability  of  a  north  wind  on  any 
given  day  will  be  one-tenth,  even  though  of.  the  remaining  possibilities 
a  west  wind  should  be  greadv  the  most  probable,  if  we  know  that 
half  the  trees  in  a  particular  forest  are  oiJcs,  though  we  may  be  quite 
ignorant  how  many  other  kinds  of  trees  it  contains,  the  chance  that  a 
tree  indiscriminately  selected  will  be  an  oak  is  an  even  chance,  or,  in 
mathematical  language,  one-half.  So  that  the  condition  which  Laplace 
omitted  is  not  merely  one  of  the  requisites  for  the  possibility  of  a  cal- 
culation of  chances ;  it  is  the  only  requisite. 

In  saying  that  he  has  omitted  this  coodidon,  I  am  far  from  meaning 
to  assert,  that  he  does  not  frequently  take  it  into  consideradon  in  par- 
ticular indtances :  nor  indeed  could  he  fail  to  do  so,  since  whenevez 
any  experience  bearing  upon  die  case  really  exists,  he  would  naturally 
consult  that  experience  to  assure  himself  of  the  fulfilment  of  his  second 
condition,  that  there  be  no  reason  for  expecdng  one  event  rather  than 
another.  When  experience  is  to  be  had,  he  takes  diat  experience  as 
the  measure  of  the  probability :  his  error  is  only  in  imagining  that 
there  can  be  a  measurement  of  probability  where  there  is  no  expe- 
rien^.  "The  consequence  of  this  error  has  been  his  adoption  of  con- 
^clusions  not  indeed  contrary  to,  but  unsupported  by,  experience.  He 
has  been  led  to  push  the  theoiy  and  its  applications  beyond  die  bounds 
which  confine  au  legitimate  in&rences  of  the  human  mind ;  by  extend- 
ing them  to  subjects  on  which  the  absence  of  any  ground  for  deter- 
mining between  two  suppositionst  does  not  arise  from  our  having  equal 
grounds  for  presuming  both,  but  from  our  having  an  equal  absence  of 
grounds  for  presuming  either. 
Be 
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According  to  big  views,  indeed^  the  calculatioii  of  cfaaaceB  should  bs 
much  more  uniyersally  applicable  to  things  of  which  we  are  com- 
pletely ignorant,  than  to  things  of  which  we  have  partial  knowledge. 
Where  we  hare  some  experience  of  the  occurrence  of  each  of  the  con- 
flicting possibilities,  it  may  often  be  difficult,  according  to  the  prescrip- 
tions of  the  theory,  to  reduce  those  possibilities  to  a  definite  number  of 
cases,  all  equally  probable ;  but  when  the  case  is  out  of  the  reach  oi 
all  experience,  so  that  we  have  no  difficulty  in  being  **  equally  unde- 
cided" respecting  the  possibilities,  there  is  nothing  to  make  ub  halt  or 
waver  in  applying  the  theory.  If  the  question  be  whether  the  inhabit- 
ants of  Saturn  have  red  hair,  we  need  only  know  the  number  of  the 
prismatic  colors,  and  of  their  more  marked  compounds,  and  we  can  at 
once  assign  the  fraction  coiresponding  to  the  probability !  It  is  evi- 
dent that  probability,  in  any  sense  in  which  it  can  operate  upon  out 
belief  or  conduct^  has  nothing  to  do  with  such  chimerical  evamations, 
and^that  entire  suspension  of  judgment,  where  we  have  no  evidence^  is 
the  only  course  befitting  a  rational  being.  To  entitle  us  to  affirm  any- 
thing positive  about  uncertain  facts,  whether  it  be  that  one  supposition 
is  more  probable  than  another,  or  only  that  it  is  equally  probable,  we 
must  have  the  teetimony  of  experience,  that,  taking  the  whole  of  some 
class  of  cases,  the  one  guess  will  be  ofiener  right,  or  as  often  right  as 
the  other.  The  estimatioin,  in  short,  of  chances,  like  that  of  certain- 
ties, is  ouly  rational  when  grounded  upon  a  complete  induction  by 
observation  or  experiment.* 

§  3.  From  these  principles  it  is  easy  to  deduce  the  demonstration  oi 
that  theorem  of  the  doctrine  of  probabilities,  which  is  the  foundation 
of  its  principal  application  to  juaicial  or  other  inquiries  for  ascertain- 
ing the  occurrence  of  a  given  event,  or  the  reality  of  an  individual 
fact.     The  sigms  or  evidences  by  which  a  fact  is  usually  proved,  are 

*  Confusion  is  sometimes  introduced  into  this  subject  by  not  adverting  to  the  distinction 
between  the  chances  that  a  -given  event  will  happen,  and  the  chances  that  a  guess,  not  yet 
made,  respecting  its  occuErence,  will  be  right.  Supposing  that  I  have  no  more  reason  to 
exi>ect  one  event  than  another,  it  is  (from  experience  of  human  actions)  an  equal  chance 
whether  I  guess  A  or  B ;  but  it  is  not,  therefore,  an  equal  chance  whether  A  or  B  takes 
place. 

The  fallacy  has  been  stated  thus.  Suppose  that  either  A  or  B  must  happen :  and  let 
the  chance  that  A  will  happen  hex:  as  certainty  is  represented  bv  I,  the  diance  that  B 
will  happen  is  1  — «.  Now,  the  chance  that  the  event  I  guess  will  come  to  pass,  is  made 
up  of  two  chances :  the  chance  that  I  shall  guess  A  and  that  A  will  happen,  plu$  the 
chance  that  I  shall  guess  B  and  that  B  will  happen.  The  chance  that  1  shall  guess  A 
being  ^ ;  the  chance  that  I  shall  guess  A  and  that  A  will  happen,  is  compounded  of  {  and  x : 
it  is  therefore  ^».  The  chance  that  I  ehall  gueae  B  being  also^,  the  chance  that  I  shall 
guess  B  and  that  B  will  happen,  is  ^  (i — x).  But  the  sum  of  these  two  is  ^ :  therefore  the 
chance  that  the  event  I  guess  will  come  to  pass,  is  always  an  even  chance.  But  since  it 
is  an  even  chance  that  my  guess  will  be  right,  it  is  an  even  chance  which  of  the  two  event* 
will  occur,  whatever  may  be  their  comparative  frequency  in  nature. 

The  whole  of  this  reasoning  is  sound  up  to  the  fast  step,  but  that  step  is  a  turn  seq^atuf. 
Before  I  have  guessed,  or  until  I  have  made  my  guess  known,  it  is  an  even  chance  that  I 
guess  right ;  bat  when  I  have  guessed,  and  guessed  A,  it  is  no  longer  an  even  chance  tliat 
I  have  guessed  rieht  j  otherwise  there  would  be  an  even  chance  in  favor  of  the  most  im 
probable  event.  Let  the  question  be.  Is  Queen  Victoria  at  this  moment  alive :  and  let  me 
be  required  to  guess  aye  or  no,  without  knowing  about  what,  in  order  that  I  may  be  equally 
likely  to  guess  the  one  and  the  other.  No  one  will  say  it  is  an  even  chance  which  is  true ; 
but  it  really  is  an  even  chance  whether  my  guess  will  be  right  The  chance  of  my  guess 
ing  in  the  negative  and  being  right,  is  i-  of  a  very  small  chance,  nay,  perhaps  yj^'^.-,  but 
the  chance  of  my  guessing  in  the  affirmative,  and  being  right,  is  \  of  the  remainmg  -,  of  ^  j  j  j 
80  that  the  two  together  are  ^.  When,  however,  I  have  guessed,  and  told  my  gues*,  the 
even  chance  which  of  the  two  I  should  guess  is  converted  into  a  certainty.  11  1  iiav« 
guessed  aye,  the  chance  that  I  am  right  is  tvS^II  :  if  nf^%  it  is  only  Ymw* 
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some  of  its  consequences :  and  the  inquiry  hinges  upon  determining 
vrhox  cause  is  most  likely  to  have  produced  a  given  edect.  The  theo- 
ram  applicable  to  such  investigations  is  the  Sixth  Principle  in  Laplace's 
Essai  Pkilotophique  sur  les  ^robalnlU^s,  which  is  described  by  him  as 
**  the  fundamental  principle  of  that  branch  of  the  Analysis  of  Chances, 
which  consists  in  ascending^from  events  to  thfiir^causes."* 

Given  an  effect  to  be  accounted  for,  and  there  being  several  causes 
which  might  have  produced  it,  but  of  the  presence  of  which,  in  the 
particular  case,  nodiing  is  known ;  the  probability  that  the  effect  was 
produced  by  any  one  of  these  causes  is  a#  the  antecedent  probability 
of  the  cause^  multiplied  by  tJie  probability  that  the  causey  tf  it  existed, 
would  have  produced  the  given  effect. 

Let  M  be  the  effect,  and  A,  B,  two  causes,  by  either  which  it  might 
have  been  produced.  To  find  the  probability  that  it  was  produced 
by  the  one  and  not  by  the  other,  ascertain  which  of  the  two  is  most 
likely  to  have  existed,  and  which  of  them,  if  it  did  exist,  was  most 
likely  to  produce  the  effect  M :  the  probability  sought  is  a  compound 
of  these  two  probabilities. 

Cass  I.  Let  the  causes  be  both  alike  in  the  second  respect ;  either 
A  or  B,  when.it  exists,  being  supposed  equally  likely  (or  equally 
certain)  to  produce  M  ;  but  let  A  be  in  itself  twice  as  likely  as  B  to 
exist,  that  is,  twice  as  frequent  a  phenomenon.  .  Then  it  is  twice  as 
likely  to  have  existed  in  this  case,  and  to  have  been  the  cause  which 
produced  M. 

For,  since  A  exists  in  nature  twice  as  often  as  B ;  in  any  300  cases 
in  which  one  or  other  existed,  A  has  existed  200  times  and  B  100. 
But  either  A  or  B  must  have  existed  wherever  M  is  pr9duced :  there- 
fore in  300  times  that  M  is  produced,  A  was  the  producing  cause  200 
times,  B  only  100,  that  is,  in  the  ratio  of  2  to  1.  Thus,  then,  if  the 
causes  are  alike  in  their  capacity  of  producing  the  effect,  the  proba- 
bility as  to  which  actually  produced  it,  is  in  the  ratio  of  their  antecedent 
probabilities. 

Case  II.  Reversing  the  last  hypothesis,  let  us  suppose  that  the 
causes  are  equally  frequent,  equally  likely  to  have  existed,  but  not 
equally  likely,  if  they  did  exist,  to  produce  M :  that  in  three  times  that 
A  occurs,  it  produces  that  effect  twice,  while  B,  in  three  times,  pro- 
duces it  only  once.  Since  the  two  causes  are  equally  frequent  in  their 
occurrence ;  in  every  six  times  that  either  one  or  the  other  exists,  A 
exists  three  times  and  B  three  times.  A,  of  its  three  times,  produces 
M  in  two ;  B,  of  its  three  times,  produces  M  in  one.  Thus,  in  the 
whole  six  times,  M  is  only  produced  thrice ;  but  of  that  thrice  it  is 
produced  twice  by  A,  once  only  by  B.  Consequently,  when  the  an- 
tecedent probabilities  of  the  causes  are  equal,  the  chances  that  the 
effect  was  produced  by  them  are  in  the  ratio  of  the  probabilities  that 
if  they  did  exist  they  would  produce  the  effect.' 

Case  III.  The  tlurd  case,  that  in  which  the  causes  are  unlike  in 
both  respects,  is  solved  by  what  has  preceded.  For,  when  a  quantity 
depends  upon  two  other  quantities,  in  such  a  manner  that  while  either 
of  them  remains  constant  it  is  proportional  to  the  other,  it  must  neces- 
sarily be  proportional  to  the  product  of  the  two  quantities,  the  product 

*  Pp.  18, 19.  The  theorem  is  not  stated  by  Laplace  in  the  exact  terma  in  which  I  have 
ftaied  it;  but  the  identity  of  import  of  the  two  modea  of  expreaai  n  is  eaaily  demonatrame 
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being  the  only  ftmetion  of  tbe  two  which  obeys  that  particular  law  ot 
variatioxi.  Therefore,  the  probability  that  M  was  produced  by  eitiier 
cause,  is  as  the  antecedent  probability  of  the  cause,  multiplied  by  the 

Srobability  that  if  it  existed  it  would  produce  M.     Which  was  to  be 
emonstrated. 

Or  we  may  prove  t^e  third  case  as  we  proved  the  first  and  second. 
Let  A  be  twice  as  frequent  as  B ;  and  let  them  also  be  unequally  likely, 
when  they  exist,  to  produce  M :  let  A  produce  it  twice  in  four  times, 
B  thrice  in  four  times.  The  antecedent  probability  of  A  is  to  that  oi 
B  as  2  to  1 ;  the  probabilities  of  their  producing  M  are  as  2  to  S ;  the 
product  of  these  ratios  is  the  ratio  of  4  to  3,  which,  therefore,  if  the 
theorem  be  true,  will  be  the  ratio  of  the  probabilities  that  A  or  B  was 
the  producing  cause  in  the  given  instance.  And  audi  will  that  ratio 
really  be.  For  since  A  is  twice  as  frequent  as  B,  out  of  twelve  cases  in 
which  one'or  other  exists,  A  exists  in  8  and  B  in  4.  fiut  of  its  eight 
cases,  A,  by  the  supposition,  produces  M  in  only  4,  while  B  of  its  four 
cases  produces  M  m  3.  M,  therefiKe,  is  only  produced  at  all  in 
seven  of  the  twelve  cases ;  but  in  four  of  these  it  is  produced  by  A,' in 
three  by  B ;  hence,  the  probabilities  of  its  being  produced  by  A  and 
by  B  are  as  4  to  3,  and  are  expressed  by  die  fractions  ^  and  -f .  Which 
was  to  be  demonstrated. 

It  is  here  necessary  to  point  out  another  serious  ovenight  in  La- 
place's theory.  When  he  first  introduces  the  foregoing  theorem,  he 
characterizes  it  correctly,  as  the  principle  for  determining  to  which  of 
several  cavset  we  are  to  attribute  a  known  fact.  But  after  having  con- 
ceived the  principle  thus  accurately,  when  he  comes  to  its  applications 
he  no  longer  restricts  it  to  the  ascertainment  of  causes  alone,  but,  with- 
out any  previous  notice  substitutes  for  the  idea  of  causes  that  o^hypo- 
theses^  or  suppositions  of  any  kind.  In  this  extended  sense,  I  do  not 
conceive  the  proposition  to  be  tenable.  The  hypotheses  must  be  either 
causes,  or  at  least  signs  showing  the  existence  of  causes.  If  we  could 
be  permitted  to  substitute  mere  suppositions  affording  no  ground  for 
concluding  that  the  effi^t  would  be  produced,  in  the  room  of  causes 
capable  of  producing  it,  the  theorem  thus  extended  would  stand  as 
follows.  A  fact,  M,  having  happened,  the  probability  of  the  truth  of 
any  arbitrary  supposition  altogether  unconnected  with  M,  is  as  the 
antecedent  probability  of  the  supposition,  multiplied  by  the  probability 
that  if  the  supposition  was  true  M  would  happen ;  that  is,  multiplied 
by  the  antecedent  probability  of  M,  since  M[  is  neither  more  nor  less 
probable  on  account  of  a  supposition  which  has  nothing  to  do  with  the 
causes  of  it.  Now  the  proposition  as  thus  stated,  is  an  absurdity.  The 
probability  that  when  M  happened  A  had  previously  happened,  is  not 
the  antecedent  probability  of  M  multiplied  by  that  of  A,  but  the  ante- 
cedent probabihtv  of  A  only.  The  antecedent  probability  of  M  cannot 
be  an  element  of^a  question  into  which  the  occurrence  of  M  enters  not 
as  a  contingency  but  as  a  certainty.  What  the  product  of  the  antece- 
dent probabilities  of  A  and  M  does  give,  is,  not  the  probability  of  the 
the  one  when  the  other  is  a  known  past  event,  but  the  antecedent  prob- 
ability of  the  two  together,  considered  as  future  events. 

This  error  of  Laplace  has  not  been  harmless.  We  shall  see  here- 
after, in  treating  of^the  Grounds  of  Disbelief,  that  he  has  been  led  by 
it  into  serious  practical  mistakes  when  attempting  to  pronounce  upoit 
the  circumstances  which  render  any  statement  incredible. 
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^  4.  From  the  preceding  view  of  tlie  fbundadon  of  the  doctiine  oi 
chances,  its  genem  principles  may  be  seen  to  be  applicable  in  a  rough 
way  to  many  subjects  which  are  by  no  means  amenable  to  its  precise 
calculations.  To  render  these  applicable,  there  must  be  niunerical 
data,  derived  from  the  observation  of  a  very  large  number  of  instances. 
The  probabilities  o£  life  at  different  ages,  or  in  difierent  climates ;  the 
probabilities  of  recovery  from  a  particular  disease ;  the  chances  of  the 
birth  of  male  or  female  oflipring ;  the  chances  of  the  loss  of  a  vessel 
in  a  particular  voyage  j  all  these  admit  of  estimation  sufficiently  pre- 
cise to  render  the  numerical  appreciation  of  their  amount  a  thing  of 
practical  value;  because  there  are  bills  of '  mortality,  returns  from 
nospitals,  registers  of  births,  of  shipwrecks,  &e.,  founded  on  cases 
sufficiently  numerous 'to  afford  average  proportions  which  do  not 
materially  vary  from  year  to  year,  or  from  ten  years  to  ten  years.  But 
where  observation  and  experiment  hove  not  afforded  a  set  of  instances . 
sufficiently  numerous  to  eliminate  chance,  and  sufficiently  various  to 
eliminate  all  non-essential  specialities  of  circumstance^  to  attempt  to 
calculate  chances  is  to  convert  mere  ignorance  into  dangerous  error 
by  clothing  it  in -the  garb  of  knowledge. 

It  remains  to  examine  the  bearing  of  the  doctrine  of  chances  upon 
the  peculiar  problem  for  the  sake  of  which  we  have  on  this  occasion 
adverted  to.it,  namely,  ^ow  to  distin^ish  coincidences  which  are 
casual  froin  tbpse.whicb.  are  the  result  of  law;  from  those  in  which  the 
facts  whicb  accompany  or  follow  one  another  are  somehow  connected 
through  causation. 

§  5.  The  doctrine  of  chances  affords  ineans  by  which,  if  we  knew 
the  average  number  of  coincidences  to  be  looked  for  between  two 
phenomena  connected  only  casually,  we  could  determine  how  often 
any  given  deviation  from  that  average  will  occur  by  chance.     If  the 

probability  of  any  casual  coincidence,  considered  in  itself,  be  — ,  the 

...  wi 

probability  that  the  same  coincidence  will  be  repeated  n  times  in  suc- 
cession is' —2.     For  example,  in  one  throw  of  a  die  the  probability  of 

ace  being  •-;  the  pn)bability  of  throwing  ace  twice  in  succession  will 

be  1  divided  by  the  square  of  6|  or  7^.    For  ace  is  thrown  at  the  first 

throw  once  in  six,  or  six  in  thirty-six  times;  and  of  thdse  six,  the  die 
being  cast  again,  ace  will  be  thrown  but  once ;  being  altogether  once 
in  thirty-six  times.     The  chance  of  the  same  cast  three  times  succes-' 

Ardj  w,  by  a  similar  rea«ming,  i,  or  ^ .  tbat  is,  the  event  wiU  hap- 

pen,  on  a  large  average,  only  once  in  two  hundred  and  sixteen 
throws. 

We  have  thus  a  rule  by  which  to  estimate  the  probability  that  any 
given  series  of  coincidences  arises  from  chance;  provided  we  can 
measure  correctly  the  probability  of  a  single  coincidence.  If  we  could 
obtain  an  equally  precise  expression  for  the  probability  that  the  same 
series  of  coincidences  arises  from  causation,  we  should  only  have  to 
compare  the  numbers.     This,  however,  can  rarely  be  done.     Let  us 
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see  what  degree  of  approximation  can  practically  be  m&Je  to  the 
necessary  precision. 

The  question  falls"  within  Laplace's  sixth  principle,  of  which  a  short 
distance  back,  we  gave  the  demonstration.  The  given  fact,  that  is  to 
say,  the  series  of  coincidences,  may  have  originated  either  in  a  causa) 
conjunction  of  causes  or  in  a  law  of  nature.  The  probabilities,  there- 
fore, that  the  fact  originated  in  these  two  modes,  are  as  their  ante- 
cedent probabilities,  multiplied  by  the  probabilities  that  if  they  existed 
they  would  produce  the  effect.  But  the  particular  combiiiation  of 
chances  if  it  occurred,  or  the  law  of  nature  if  real,  would  certainly 
produce  the  series  of  coincidences.  The  probabilities,  therefore, 
that  the  coincidences  are  produced  by  the  tv^o  causes  in  question, 
are  as  the  antecedent  probabilities  of  the  causes.  One  of  these,  the 
antecedent  probability  of  the  combination  of  mere  chances  which 
would  produce  the  given  resiilt,  is  an  appreciable  quantity.  The 
antecedent  probability  of  the  other  supposition  may  be  susceptible 
of  a  more  or  less  exact  estimation,  according  to  the  nature  of  the 
case. 

.In  some  cases,  the  coincidence,  supposing  it  to  be  the  result  of 
causation  at  all,  must  be  the  result  of  a  known  cause;  as  the  suc- 
cession of  aces,  if  not  accidental,  must  arise  from  the  loading  of  the 
die.  In  such  cases  we  may  be  able  to  form  a  conjecture  as  to  the 
antecedent  probability  of  such  a  circumstance,  from  the  characters 
of  the  parties  concerned,  or  other  such  evidence ;  but  it  would  clearly 
be  impossible  to  estimate  that  probability  with  anything  like  numericcd 
precision.  The  counter-probability,  however,  that  of  the  accidental 
origin  of  the  coincidence,  dwindling  so  rapidly  as  it  does  at  each  new 
trial ;  the  stage  is  soon  reached  at  which  the  chance  of  unfairness  in 
the  die,  however  small  in  itself,  must  be  greater  than  that  of  a  causal 
coincidence :  and  on  this  ground,  a  practical  decision  can  generally  be 
come  to  without  much  hesitation,  if  there  be  the  power  of  repeating  the 
experiment. 

When,  however,  the  coincidence  is  one  which  cannot  be  accounted 
for  by  any  known  cause,  and  the  connexion  between  the  two  phenom- 
ena, \£  produced  by  causation,  must  be  the  result  of  some  law  of  nature 
hitherto  unkno\^'n ;  which  is  the  case  we  had  in  view  in  the  last  chu)- 
ter;  then,  although  the  probability  of  a  casual  coincidence  may  be 
capable  of  appreciation,  that  of  the  counter-supposition,  the  existence 
of  an  undiscovered  law  of  nature,  is  clearly  unsusceptible  of  even  an 
approximate  evaluation.  In  order  to  have  the  data  which  such  a  case 
would  require,  it  would  be  necessary  to  know  what  proportion  of  all 
the  individual  sequences  or  coexistences  occurrini?  m  nature  are  the 
result  of  law,  and  what  proportion  are  the  result  of  chance.  It  being 
evident  that  we  cannot  form  any  plausible  conjecture  as  to  this  propor- 
tion, much  less  appreciate  it  numerically,  we  cannot  attempt  any  pre- 
cise estimation  of  the  comparative  probabilities.  But  of  this  we  are 
sure,  that  the  detection  of  an  unknown  law  of  nature»-of  some  previ- 
ously unrecognized  constancy  of  conjunction  among  phenomena — ^is 
no  uncommon  event.  If,  therefore,  the  number  of  instances  in  which 
a  coincidence  is  observed,  over  and  above  that  which  would  arise  on 
the  average  from  the  mere  concurrence  of  chances,  be  such  that  so 
great  an  amount  of  coincidences  'from  accident  alone  would  be  an 
extremely  uncommon  event ;  we  have  reason  to  conclude  that  the  coin- 
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cideace  is  the  effect  of  causadon^  and  may  be  received  (ftubject  ta 
correction  from  further  experience)  aB  an  empirical  law.  Further 
dian  this,  in  point  df  precision,  we  cannot  go ;  nor,  in  most  cases,  w 
gieater  precision  required  for  the  solution  of  any  practical  doubt. 


CHAPTER  XIX. 

OF  THE  EXTENSION  OP  DEEFVATIVE  LAWS  TO  ADJACENT  CASES. 

§  1.  We  have  had  frequent  occasion  to  notice  the  inferior  greneiaHty 
of  derirative  laws,  compared  with  the  ultimate  laws  from  which  they 
are  derived.  This  inferiority,  which  affects*not  only  the  extent  of  the 
propositions  themselves,  but  their  degpree  of  certainty  within  that  ex- 
tent, is  most  conspicuous  in  the  uniformities  of  coexistence  and  sequence 
obtaining  between  effects  which  depend  ultimately  upon  different 
primeval  causes.  Such  unif<xmities  will,  only  obtain  where  there 
exists  the  same  collocation  of  those  primeval  causes.  If  the  collo- 
cation varies,  though  the  laws  themselves  remain  the  same,  a  totally 
different  set  of  derivative  uniformities  may,  and  generally  will,  be  the 
result. 

Even  where  the  derivative  uniformity  is  between  different  effects  of 
the  same  cause,  it  will  by  no  means  obtain  as  universally  as  the  law  of 
the  cause  itself.  If  a  and  b  accompany  or  succeed  one  another  as 
effects  of  the  cause  A,  it  by  no  means  follows  that  A  is  the  only  cause 
which  can  produce  them,  or  that  if  there  be  another  cause,  as  B, 
capable  of  producing  a,  it  must  produce  b  likewise.  The  conjunction, . 
therefore,  of  a  and  S,  perhaps  does  not  hold  universally,  but  only  in  the 
instances  in  which  a  arises  m>m  A.  When  it  is  produced  by  a  cause 
other  than  A,  a  tmd  b  may  be  dissevered.  Day  (for  example)  is  always 
in  pur  experience  followed  by  night ;  but  day  is  not  the  cause  of  night; 
both  are  successive  effects  of  a  common  cause,  the  periodical  passage 
of  the  spectator  into  and  out  of  the  eaith's  shadow,  consequent  on  the 
earth's  rotation,  and  on  the  illumibating  property  of  the  sun.  If,  there- 
fore, day  is  ever  produced  by  a  different  cause  or  set  of  causes  from 
this,  day  will  not,  or  at  least  may  not,  be  followed  by  night  On  the 
sun's  own  surftLce,  for  instance^  this  mav  be  the  case. 

FinaUy,  even  when  the  derivative  uniformity  is  itself  a  law  of  causa- 
tion (resulting  from  the  combination  of  several  causes),  it  is  not  aho 
gether  mdependent  of  collocations.  If  a  cause  supervenes,  capable  ot 
wholly  or  partially  counteracting  tiie  effect  of  any  one  of  the  conjoined 
causes,  the  ettect  wiU  no  lonrer  conform  to  the  derivative  law.  While, 
therefore,  each  ultimate  law  is  only  liable  to  frustration  frtim  one  set  of 
counteracting  causes,  the  derivative  law  is  hable  to  it  from  several. 
Now,  the  possibility  of  the  occurrence  of  counteracting  causes  which 
do  not  arise  from  any  of  the  conditions  involved  in  the  law  itself, 
depends  on  the  original  ooBocations. 

It  is  true  that  (as  we  formerly  remarked)  laws  of  causation,  whether 
ultimate  or  derivative,  are,  in  most  cases,  Ailfilled  even  when  counter- 
acted ;  the  cause  produces  its  effect,  though  that  efieet  is  destroyed  by 
jomethmg  else.     That  uie  effect  may  be  frustrated,  is,  therefore,  no 
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objection  to  tlie  univereality  of  the  law  of  causad^ni.  But  it  is  an  ob 
jectioti  to  the  unirenality  of  the  seqnenoes  or  coexistences  of  eflbcte 
which  compose  the  greater  part  of  the  deriyative*  laws  flcvwiog  from 
laws  of  causation.  When,  mm  the  law  of  aoertaiin  combimticB  d 
causes,  there  results  a  certain  order  in  the  effects ;  as  from  the  combi- 
nation of  a  single  sun  with  the  rotation  of  an  opaque  body  round  its 
axis,  there  residts,  on  the  whole  surface  of  that  opaque  body,  an  alter- 
nation of  day  and  night ;  then  if  we  suppose  one  of  the  combined 
causes  counteracfted,  the  rotation  stoppea,  the  sun  extinguished,  or  a 
second  sun  superadded,  the  truth  of  that  particular  law  of  causation  is 
in  no  way  affected ;  it  is  still  true  that  one  sun  shining  upon  an  opaque 
revolving  body  will  alternately  produce  day  and  night ;  but  since  the 
sun  no  longer  does  shine  upon  smdi  a  body,  the  derivative  unifermity, 
the  succession  of  day  and  nigkt  en*  the  gives  planet,  is  no  kbger  true. 
Those  derivative  uiuformities,  tfaeitefcxpe,  which  are  not  lawB  of  causa- 
tion,  are  ^except  in  the  rare  ease  of  their  depending  upon  one  cause 
alone,  not  upon  a  eombincttion  of  eaoses),  fdways  more  or  less  contin* 
fl^nt  upon  collocations;  and  are  henee  subjeet  to  the  characteristio 
mfiimity  of  empirical  laws,  that  of  being  aditosc^le  only  where  the 
collocations  are  known  by  experience  to  be  such  as  are  requisite  for 
the  truth  of  the  law,  tiiat  is,  only  within  the  «oiidiliQiis  of  time  and 
place  confirmed  by  actoal 


§  2.  This  principle,  wlien  iBtated  in  genetal  terms,  seems  clear  and 
indisputable ;  yet  many  of  die  ordinary  judgmetits  of  mankind,  the 
propriety  of  -whidi  is  not  questioiied,  have  at  least  the  semblance  of 
being  inconsistent  widi  it.  On  what  grounds,  it  inay  be  asked,  do  we 
expect  that  the  sun  will  rise  to^mortpwl  Is  to-motrow  within  the 
limits  of  time^omprebended  in  our  observatioiks  }  They  have  extended 
over  some  thousands  of  years  past,  but  do  they  include  the  future  % 
Yet  we  infer  widi  confidence  that  the  sun  will  rise  to-morrow ;  and 
nobody  doubts  ifhat  we  axe  entitled  to  do  so.  Let  us- consider  what  is 
the  warrant  for  this  confidence. 

In  th^  eitaxiiple  in  question^  we  know  the  eauses  upon  which  the 
derivative  tmifermity  depends.  They  are,  the  sun  giving  out  lirht, 
the  earth  in  a  state  of  rotation  and  interceptxng  light.  The  induction 
which  shows  these  to  be  the  real  causes,  and  not  merely  prior  effects 
of  a  common  cause,  being  complel<e  and  irrefragable;  the  only  circum- 
stances which  could  defeat  the  derivative  law  feure  such  as  would  de- 
stroy or  comiteract  one  or  other  of  the  combined  cansest  While  the 
causes  exist,  and  are  not  eountenicted,  the  efibct  will  continue.  If 
they  exist  and  are  not  counteracted  to-morrow,  the  sun  will  rise  to 
morrdw*'> 
C  Since  the  causes,  namely,  the  smi  and  the  earth,  the  <me  in  the  state 

of  giving  ontHffht,  the  other  4n  a  state  ef  rotation,  will  exist  until  some 
thing  destroys  &ein ;  all  d^^ends  upon  the  probabilities  of  their  destruc* 
don,  and  upon  those  of  their  eounteraction.  We  know  by  observation 
(omitting  the  infetontial  proo&  of  aa  existdnce  lor  thousands  of  ages 
anterior),  that  these  phenomena  have  oontinued  foar  five  thousand  years. 
Widiin  that'tirae  there  has  exidted  no  eause  sufficient  to  diminish  them 
appreciably ;  nor  wMch  has  counteracted  Uieir  efiect  in  any  appreciable 
degree.  The  chaaee,  ther^bre,  that  the  sttn  may  not  rise  to-moirow, 
amounts  to  &e  chance  that  sottie  cause,  which*  has  not  manifested  itseh 
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iatkte  smaltoit  dfignBfi..diixing  five  dioittand  jevs,  vnH  exist  to*inorrow 
la  Auch  intensity  as  to  destroy  the  sun  or  the  earth,  the  sun's  tight  or 
the  earth's  xotatiosi,  or  to  prooude  an  immense  disturbance  in  the  effect 
resulting  from  those  causes. 

Now,  if  such  a  caHse  will  exist  to-movrow,  or  at  any  futnre  time, 
s<Nne  cause^  proasimate  or  remote^  of  that  cause  must  exist  now;  and 
must  have  existed  dunng  the  whole  of  tiie  five  thousand  years.  If, 
therefore,  the  sun  do  not  xi^e  to-morrow,  it  will  be  because  some  cause 
has  existed,  the  effects  of  which,  though  dusmg  five  thousand  years  thej 
have  not  amounted  to  a  ipeseaptible  qoaotityt  will  in  one  day  become 
overwhelming.  Since  this  cause  has  not  been  reoogniaed  diuing  such 
an  interval  of  time,  by  obeervevs  stationed  ott  oar  earth,  it  must,  if  it 
exist,  be  either  some  agent  whose  effects  develop  diensetves  gradually 
and  very  slowiyt  or  one  whiah  existed  in  regions  beyond  our  observa- 
tion^ and  is  now  tm.  the  pocot  of  arriving  in  our  part  ^  the  universe.  ^ 
Now  all  causes  which  we  have  experience  of,  act  aoeetding  to  laws  ) 
incompattUe  with  tiie  su^positien  mat  their  effects,  afber  aoeumukting 
so  slowly  as  to  be  imperceptible  lor  ^vie  thousand  yeans,  should  start 
into  immensity  in  a  single  day*  No  malhewaatical  law  of  proportion 
between  an  effect  and  the  qsantitv  or  relations  of  its  cause,  could  pro- 
duce such  contradictory  results.  •  The  sudden  devdopment  of  an  efieot, 
of  which  there  vras  no  previous  trace,  always  arises  firom  the  coming 
together  of  several  distinct  caoaes,  not  previously  conjoined;  but  ri 
such  sudden  coDJvnction  is  destined  to  taxe  |^oe,  the  oaoses,  or  their 
causes,  must'have  emsced  during  the  entaxe  five  thousand  years,  and 
thiMT  not  having  onoe-  come  together  during  that  period,  shoves  how 
raCre  that  particular,  combination  is.  We  have,  therefore^  the  wairant 
of  a  rigid  induction  for  considering  it  probable,  in  a  degree  undistin* 
g^uishable  from' certainty ,  that  the  known  conditions  requisite  for  the 
sun's  rising  will  exist  to<monrow. 
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§  3.  But  this  extension  of  derivative  laws^  not  causative,  beyond  the 
limits  of  observation^  can  only  be  to  adjooMt  cases.    If  instead  of  to-  v 

morrow  vra  had  said  this  day  twenty  thousand  years^  the*  inductions  '^ 

would  have  been  anything  but  conclusive.  That  a  cause  which,  in 
opp«wition  to  .very  pomrfiil  caatses,  produced  no  perceptible  effect 
during  five  thotncaid  years,  should  produce  a  very  considerable  one  by 
the  end  of  twenty  ifaeuaand^  has  nothine  in  it  whidi  is  not  in  conformity 
with  our  experience  of  csuses*  We  xnow  many  agents,  the  effect  at 
which  in  a  short'  period  does  not  amount  to  a  perceptible  quantity,  but 
by  accumulating  fcr  a  much  longer  perioa  becomes  considerable. 
Besides,  looking  alrthe  immense  multieuae  of  die  heavenly  bodies,  dieir 
vast  distances,  and  the  rapiditv  of  the  motion  of  such  of  them  as  are 
known  to  move,  itis  x  supposition  not  at  afl  contradiotory  to  experi- 
ence that  some  body  may  be  in  motion  towards  us,  or  we  toi^ards  it, 
within  the  limils  ef  whose  infldenee  we  have  not  come  during  five  thou- 
sand yean,  but  which  in  twenty  thousand  -more  may  be  producing 
eflbcts  upon  us  of  die  most  axtraordinavy  kind.  Or  the  fact  which  is 
capable  of  preventing  sunrise  may  be,  not  thO'OUittuladve  effect  of  one 
cause,  but  some  new  canvbination  of  causes;  «nd  the  chances  fevcnrable 
"^  diat  combination,  dion^  they  hove  not  produced  it  once  in  five 
dkousand  years,  may  produoe  <il:  once  in  twenty  thousand.  So  diat  die 
iaductaomi  which  audiorixe  us  to  expect  fiitocre  events,  grow  weakei 
Tt 
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oad  weaker  the  further  we  look  into  the  future,  aad  at  lengtli  become 
inappreciable^ 

We  have  considered  the  probabilities  of  the  sun'B  rising  to-znoi 
row,  as  derived  from  the  real  laws,  that  is,  from  the  laws  of  the  causes 
on  which  that  uniformity  is  dependent  Let  us  now  consider  how  the 
matter  would  have  stood  if  the  uniformity  had  been  known  only  as  an 
empirical  law ;  if  we  had  not  been  aware  that  the  sUn's  Hght,  and  the 
earth's  rotation  (or  the  sun's  motion),  were  the  causes  on  which  the 
periodical  occurrence  of  sunrise  depends.  We  could  have  extended 
this  empirical  law  to  cases  adjacent  in  time,  tibough  not  to  so  great  a 
distance  of  time  as  we  can  now.  Having  evidence  that  the  effects  had 
remained  unaltered  and  been  punctually  conjoined  for  five  thousand 
years,  we  could  infer  that  the  unknown  causes  on  which  the  conjunct 
tion  is  dependent  had  existed  undiminished  and  uncounteracted  during 
the  same  period.  The  same  conclusions,  therefore,  would  follow  as  in 
thQ  preceding  case ;  except  that  we  should  only  know  that  during  five 
thousand  years  nothing  had  occurred  to  defeat  perceptibly  this  particu^ 
lar  effect ;  while,  when  we  know  the  causes,  we  have  ^e  additional 
assurance,  that  during  that  interval  no  such  change  has  been  noticeable 
in  the  causes  themselves,  as  by  any  degree  of  multiplication  or  length 
of  continuance  could  defeat  the  effect. 

To  this  must  be  added,  that  when  we  know  the  causes,  we  may  be 
able  to  judge  whether  there  exists  any  kfumm  cause  capable  of  coun- 
teracting them :  while  as  long  as  they  are  unknown  we  cannot  be  suro 
but  that  if  we  did  know  them,  we  could  predict  their  destruction  from 
causes  actually  in  existence.  A  bedridden  savage,  who  had  never 
seen  the  cataract  of  Niagara,  but  who  lived  within  hearing  of  it,  might 
imagine  that  the  sound  he  heard  would  endure  for  ever ;  but  if  he 
knew  it  to  be  the  effect  of  a  rush  of  waters  over  a  barrier  of  rock 
which  is  progressively  wearing  away,  he  would  know  that  vrithin  a 
number  of  ages  which  may  be  calculated,  it  will  be  heard  no  more. 
In  proportion,  therefore,  to  our  ignorance  of  the  causes  on  which  the 
empirical  law  depends,  we  can  be  less  assured  that  it  vrill  continue  to 
hold^ood ;  and  the  fixrther  we  look  into  futurity,  the  less  improbable 
is  it  that  some  one  of  the  causes,  whose  coexistence  -gives  rise  to  the 
derivative  uniformity,  may  be  destroyed  or  counteracted.  With  every 
prolongation  of  time  the  chances  midtiply  of  such  an  event,  that  is  to 
say,  its  non-occurrence  hitherto  becomes  a  less  guarantee  of  its  not 
occurring  within  the  given  time.  If,  then,  it  is  oidy  to  cases  which  in 
point  of  time  are  adjacent  (or  nearly  adjacent)  to  those  which  we  have 
actually  observed,  that  any  derivative  law,  not  of  causation,  can  be  ex- 
tended with  an  assurance  equivalent  to  certainty,  much  more  is  this 
true  of  a  merely  empirical  law.  Happily,  for  the  purposes  of  life  it  is 
to  such  cases  alone  that  we  can  almost  ever  have  occasion  to  extend 
them. 

In  respect  of  place,  it  might  seem  that  a  merely  empirical  law  could 
not  be  extendecf  even  to  adjacent  cases ;  that  we  could  have  no  assu- 
rance of  its  being  true  in  any  place  where  it  has  not  been  specially 
observed.  The  past  duration  of  a  cause  is  a  guarantee  for  its  future 
existence,  unless  something  occurs  to  destroy  it ;  but  the  existence  of 
a  cause  in  one  or  any  number  of  places,  is.  no  guarantee  for  its  exist- 
ence in  any  other  place,  since  there  is  no  unifi>rmity  in  the  collocations 
>f  primeval  causes.    When,  therefore,  an  empirical  law  is  extended 
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beyond  the  local  limits  within  which  it  has  been  found  true  by  obser- 
vation, the  cases  to  which  it  is  thus  extended  must  be  such  as  are  pre- 
sumably within  the  influence  of  the  same  indiyidual  agents.  It  we 
discovered  a  new  planet  within  the  known  bounds  of  the  solar  system 
(or  even  beyond  those  bounds,  but  indicating  its  connexion  with  the 
system  by  revolving  round  the  sun),  we  might  conclude,  with  great  prob- 
ability, that  it  revolves  upon  its  axis.  For  aU  the  known  planets  do  so ; 
and  ^13  uniformity  points  to  some  common  cause>  antecedent  to  the 
first  records  of  astronomical  observation :  and  although  the  nature  of 
this  cause  can  only  be  matter  of  conjecture,  yet  if  .it  be,  as  is  not 
unlikely  (and  as  Laplace's  theory  suggests,)  one  and  the  same  indi- 
vidual impulse  given  to  all  the  bodies  at  onoe,  that  cause,  acting  at 
the  extreme  points  of  the  space  occupied  by  the  sun  and  planets, 
must,  unless  defeated  by  some  counteracting  cause,  have  acted  at 
every  intermediate  point,  and  probably  somewhat  beyond :  and  there- 
fore acted,  in  all  probability,  upon  the  supposed  nev/ly-discovered 
planet. 

When,  therefore,  effects  which  ax  a  always  found  conjoined,  can  be 
traced  with  any  probability  to  an  identical  (and  not  merely  a  similar) 
origin,  we  may  with  great  probability  extend  the  empirical  law  oftheii 
conmncdon  to  all  places  within  the  extreme  local  boundaries  within 
which  the  fact  has  been  observed ;  subject  to  the  possibility  of  coun- 
teracting causes  in  some  portion  of  the  field.  SdU  more  confidently 
may  we  do  so  when  the  law  is  not  merely  empirical ;  when  the  phe- 
nomena which  we  find  conjoined  are  effects  of  asoeortained  causes, 
firom  the  laws  of  which  the  conjunction  of  their  efiects  is  deducible. 
In  that  case,  we  may  both  extend  the  derivative  uniformity  over  a 
larger  space,  and  vrith  less  deduction  for  the  chance  of  counteracting 
causes.  The  fiist,  because  instead  of  the  local  boundaries  of  our  ob- 
servation of  the  fiict  itself  we  may  include  the  extreme  boundaries  of 
the  ascertained  influence  of  its  causes.  Thus  the  succr^ion  of  day  and 
night,  we  know,  holds  true  of  all  the  bodies  of  the  solar  system  except 
the  sun  himself;  but  we  know  this  only  because  we  are  acquainted 
with  the  causes:  if  we  were  not,  we  could  not  extend  the  proposition 
beyond  the  orbits  of  the  eaith  and  moon,  at  both  extremities  of  which 
we  have  the  evidence  of  obsewation  fiir  its  truth.  With  respect  to  the 
probability  of  countexitcting  causes,  it  has  been  seen  that  tliis  calls  for 
a  greater  abatement  of  confidence,  in  proportion  to  our  ignorance  of 
the  causes  on  which  the  phenomena  depend.  On  both  accounts,  there- 
fore, a  derivative  law  which  we  know  how  to  resolve,  is  susceptible  of 
a  greater  extension  to  cases  adjacent  in  place,  than  a  merely  em- 
pineal  law* 
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CHAPTEE  XX 

OP  ANALOGY. 

§  L  TsE  wozd  Analogy,  as  the  name  of  a  mode  of  reasoning,  is  gm* 
%,rBlly  taken  for  some  kind  of  argument  supposed  to  be  of  an  inductzve 
nature,  but  net  amounting  to  a  complete  induction.  There  is  no 
word,  however,  which  is  used  more  loosely,  or  in  a  greater  variety  <A 
senses  than  Analogy.  It  sometimes  stands  £oir  arguments  which  may 
be  examples  of  the  most  rigid  Induction.  Archbishop  Whately,  for 
instance,  foilowing  Ferguson  and  other  writers,  defines  Analogy  con- 
formably to  its  primitive  acceptation,  that  whidi  was  given  to  it  by 
mathematicians,  Resemblance  of  RelotionB.  In  this  sense,  when  a 
country  which  has  sent  out  colonies  is  termed  the  mother  country,  the. 
expression  is  analogical,  signifying  that  the  colonies  of  a  country  stand, 
in  the  same  r^oHon  to  her  in  whidi  children  stand  to  their  parents. 
And  if  any  inference  be  drawn  from  this  resemblance  of  relations,  as, 
for  instance,  that  the  same  obedience  or  affection  is' due  from  colonies 
to  the  mother  country  which  is  due  from  children  to  a  parent,  this  is 
called  reasoning  by  analogy.  Or  if  it  be  argued  that  a  nadon  is  most 
beneficially  governed  by  an  assembly  elected  by  the  people,  finom  the 
admitted  fact  that  other  associadons  fcac  a  common  purpose,  such  as 
joint  stock  companies,  are  best  managed  by  a  conmiittee  chosen  by  the 
parties  interested ;  this  is  an  argument  from  analogy  in  Arcfabidiop 
Whately's  sense,  because  its  foundation  is  not,  that  a  nation  is  like  a 
joint  stock  compaBT,  or  Parliament  like  a  board  of  directors,  but  that 
Parliament  stands  m  the  same  relation  to  die  nation  in  which  a  board 
of  directors  stands  to  a  joint  stock  company.  iNow,  in  an  argum^it  of 
this  nature,  tha:«  is  no  inherent  inferiority  of  conclusiveness.  Like 
other  arguments  from  resemblance,  it  may  amount  to  nothing,  or  it 
may  be  a  perfect  and  conclusive  induction.  The  circumstance  in  which 
the  two  cases  resemble,  may  be  capable  of  being  shown  to  be  the 
maternal  circumsfBOce  $  to  be  that  on  which  all  the  consequencesi 
necessary  to  be  taken  into  account  in  the  pazdcular  discussion,  depend. 
In  the  case  in  question,  the  resemblance  is  one  of  relation ;  the /iifk2a- 
mentwn  rtUnHonu  being  the  mani^ment,  by  a  few  persons,  of  affairs 
in  which  a  nmch  greater  number  are  interested'  along  with  them. 
Now,  some  may  contend  that  this  circumstance  which  is  common  to 
the  two  cases,  and  thoTarious  consequences  which  foQow  fimn  it,  have 
the  chief  share  in  determining  all  those  effects  which  make  up  what  we 
term  good  or  bad  administration.  If  they  can  establish  this,  their 
argument  has  the  force  of  a  rigid  induction  :  if  they  cannot,  they  are 
said  to  have  failed  in  proving  die  analogy  between  the  two  cases  ;  a 
mode  of  speech  which  implies  that  when  the  analogy  can  be  proved, 
the  argument  founded  upon  it  cannot  be  resisted. 

§  2.  It  is  on  the  wholo  more  usual,  however,  to  extend  the  name  of 
analogical  evidence  to  arguments  from  any  sort  of  resemblance,  pro- 
vided they  do  not  amount  to  a  complete  induction ;  without  peculiarly 
dbtinguishing  resemblance  of  relations.  Analogical  reasoning,  in  this 
sense,  may  be  reduced  to  the  following  formula :  Two  things  resemble 
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tmck  other  ik  one  or  more  respects;  a  ceitain  propofiitioa  is  true  of  the 
one ;  therefore  it  is  true  of  the  other«  But  we  hare  heie  nothing  by 
which  to  discriminate  analoffj  from  induction,  since  this  type  will  serve 
£or  all  reasoning  from  experience.  In  the  moet  rigid  induction,  equally 
with  die  frdntest  analogy,  we  conclude  because  A  resembles  B  in  one 
or  more  properties,  that  it  does  so  in  :a  ceitain  other  property.  The 
difference  is,  that  in  the  case  of  a  real  indudaon  it  has  been  previously 
shown,  by  due  comparison  of  instanoes,  that  there  is  an  invariable 
conjunction  between  the  former  property  or  propeitieB.  and  the  latter 
property :  but  in  what  is  oaSed  analogioal  reasoning,  no  such  conjunc- 
tion has  been  made  out.  There  have  been  no  opportunities  of  putting 
in  practice  the  Method  of  Difference,  or  ev«n  the  Method  of  Agree- 
ment; but  we  conclude  (and  that  is  all  which  the  argument  of  analogy 
amounts  to^  that  a  fact  m,  known  to  be  true  of  A,  is  more  likeiy  to  be 
true  of  B  if  B  agrees  with  A  in  some  of  its  properties  (even  though 
no  connexion  is  known  to  exist  between  m  and  t£ose  properties),  than 
if  no  resemblance  at  all  could  be  traced  between  B  tfua  any  other  thing 
known  to  possess  the  attribute  m. 

To  this  argument  it  is  of  course  requisite,  that  the  properties  com- 
mon to  A  with  B  shall  be  merely  not  known  to  be  connected  with  m  ; 
they  must  not  be  propetties  known  to  be  unconnected  vrith  it.  If, 
eitiier  by  processes  of  elimination,  or  by  deduction  fr^mi  previous 
knowledge  of  tiie  laws  of  the  properties  in  question,  it  can  be  con- 
cluded that  they  have  nothing  to  do  witli  tn,  the  argument  of  analogy 
is  put  out  of  court.  The  supposition  must  be,  that  m  is  an  effect, 
really  dependent  upon  some  property  of  A,  but  we  know  not  upon 
which.  We  cannot  point  out  any  of  the  properties  of  A,  which  is  the 
cause  of  m,  or  united  vrith  it  by  any  law.  After  rejecting  all  which 
we  know  to  have  nothing  to  do  vrith  it,  there  remain  several  between 
which  we  are  unable  to  decide :  of  which  remaining  properties,  B 
possesses  one  or  more.  This,  accordingly,  fre  consider  as  affording 
grounds,  of  more  or  less  weight,  for  concluding  by  analogy  that  6 
possesses  the  attribute  m. 

There  can  be  no  doubt  that  every  such  resemblance  which  can  be 
pointed  out  between  B  and  A,  affords  some  degree  of  probability, 
oeyond  what  would  otherwise  exist,  in  favor  of  the  conclusion  drawn 
from  it.  If  B  r^semljled  A  in  all  its  ultimate  properties,  its  possessing 
the  atti-ibute  m  would  be  a  certainty,  not  a  probability :  and  every  re- 
semblance which  can  be  shown  to  exist  between  them,  places  it  by  so 
much  the  nearer  to  that  point.    If  the  resemblance  be  in  an  ultimate 

Sroperty,  tbere  will  be  resemblance  in  all  the  derivative  properties 
ependent  on  that  ultimate  property,  and  of  these  m  may  be  one.  Ir 
the  resemblance  be  in  a  denvatrve  property,  there  is  reason  to  expect) 
resemblance  in  the  ultimate  property  on  which  it  depends,  and  in  the 
other  derivative  properties  dependent  upon  the  same  ultimate  property. 
Every  resemblance  which  can  be  shown  to  exist,  affords  ground  for 
expecting  an  indefinite  number  of  other  resemblances ;  the  particular 
resemblance  sought  will,  therefore,  be  oftener  found  among  things 
thus  known  to  resemble,  than  among  things  between  which  we  know 
of  no  resemblance.* 

*  There  was  no  greater  foundation  than  this  for  Newton's  celebrated  conjecture  that  the 
diamond  was  combustible.  He  grounded  his  guess  upon  the  Tery  high  refracting  power  of 
the  diamond,  comparatiTely  to  its  density ;  a  peculiarity  which  had  been  observed  to  exist 
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For  example,  I  might  infer  that  there  are  probably  inhabitants  in 
the  moon,  because  there  are  inhabitants  on  the  earth,  in  the  sea,  and  in 
tho  air ;  and  this  is  the  evidence  of  analogy.  The  circumstance  of 
having  inhabitants  is  here  assumed  not  to  be  an  ultimate  property,  but 
(as  it  is  reasonable  to  suppose)  a  consequence  of  other  properties ; 
and  depending,  therefore,  m  the  case  of  our  earth,  upon  some  of  its 
properties  as  a  portion  of  the  universe,  but  upon  which  of  those  prop- 
erties we  know  nok  Now,  the  moon  resembles  the  earth  in  bemg  a 
solid,  opaque,  nearly  spherical  substance;  containing  active  volcanoes; 
receiving  heat  and  light  from  the  sun,  in '  about  the  same  quantity  as 
our  earth ;  revolving  on  its  axis ;  whose  materials  gravitate,  and  which 
obey  all  the  various  laws  resulting  from  that  property.  And  I  think 
no  one  will  deny  that  if  this  were  all  that  was  known  of  the  moon,  the 
existence  of  inhabitants  in  that  luminary  would  derive  from  these 
various  resemblances  to  the  earth,  a  greater  degree  of  probability 
than  it  would  otherwise  have  :  although  the  amount  of  the  augmenta- 
tion it  would  be  ridiculous  to  attempt  to  estimate. 

If,  however,  every  resemblance  proved  between  B  and  A,  in  any 
point  not  known  to  be  immaterial  widi  respect  to  m,  forms  some  addi- 
tional reason  for  presuming  that  B  has  the  attribute  m;  it  is  clear  e  con- 
tra^  that  every  dissimilarity  which  can  be  proved  between  them.,  fur- 
nishes a  counter-probability  of  the  same  nature  on  the  other  side.  It  is 
not  indeed  impossible  that  different  ultimate  properties  may,  in  some 
particular  instances,  produce  the  same  derivative  property;  but  on  the 
whole  it  is  certain  diat  things  which  differ  in  their  ultimate  properties, 
will  differ  at  least  as  much  in  the  aggregate  of  their  derivative  proper- 
ties, and  that  the  differences  which  are  unknown  vrill  on  the  average 
of  cases  bear  some  proportion  to  those  which  are  known.  There  will, 
therefore,  be  a  competition  between  the  known  points  of  agreement 
and  the  known  points  of  difference  in  A  and  B ;  and  according  as  the 
one  or  the  other  are  deemed  to  preponderate,  the  probability  derived 
&om  analogy  will  be  for  or  against  B's  having  the  propeity  m.  The 
moon,  for  instance,  agrees  with  the  earth  in  the  circumstances  already 
mentioned;  but  differs  in  bein^  smaller,  in  baring  its  surface  more 
unequal,  and  apparently  volcanic  throughout,  in  having  no  atmosphere 
sufficient  to  refract  light,  no  clouds,  and  therefore  (it  is  inferentially 
concluded)  no  water.  These  differences,  considered  merely  as  such, 
might  perhaps  balance  the  resemblances,  so  that  analogy  would  afford 
no  presumption  either  way.  But  considering  that  some  of  the  circum 
stances  which  are  wanting  on  the  moon  are  among  those  which,  on  our 
earth,  are  found  to  be  indispensable  conditions  of  animal  life,  we  may 
conclude  that  if  that  phenomenon  does  exist  in  the  moon,  it  must  be  as 
.  the  effect  of  causes  totally  different  from  those  on  which  it  depends 
here ;  as  a  consequence,  therefore,  of  the  moon's  differences  from  the 
earth,  not  of  their  points  of  agreement.  Viewed  in  this  light,  all  the 
resemblances  which  exist  become  presumptions  against,  not  in  favor  of, 

in  combustible  0  ibstances ;  and  on  similar  grounds  he  conjectured  that  water,  though  not 
CO  nbostible,  con.ained  a  combustible  ingredient.  Experiment  having  subsequently  shown 
that  in  both  instances  he  guessed  li^ht,  the  prophecy  is  considered  to  have  done  great 
honor  to  his  scientific  sagacity ;  but  it  is  to  this  day  uncertain  whether  the  praise  was 
merited ;  whether  the  guess  was,  in  truth,  what  there  are  so  many  examples  of  in  the 
Ikistory  of  science,  a  far-sighted  anticipation  of  a  law  afterwards  to  be  discovered.  The 
progress  of  science  has  not  hitherto  shown  ground  for  believing  that  there  is  any  real  ctq. 
Aexion  l^tween  combustibility  and  a  high  refracting  power. 
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her  being  inbabited.  Sinee  life  cannot  exist  there  in  the  manner  in 
which  it  exists  here,  the  greater  the  resemblance  of  the  luiiar  world  to 
the  terrestrial  in  all  other  respects,  the  less  reason  we  have  to  believe 
that  it  can  contain  life. 

There  are,  however,  other  bodies  in  oar  system,  between  wnich  and 
the  earth  there  is  a  much  closer  resemblance;  which  possess  an  atmos- 
phere, clouds,  consequently  water  (or  some  fluid  analogous  to  it),  and 
even  give  strong  indications  of  snow  in  their  polar  regions;  while  the 
cold,  or  heat,  though  differing  greatly  on  the  average  from  ours,  is,  in 
some  parts  at  least  of  those  planets,  possibly  not  more  extreme  than  in 
some  regions  of  our  own  which  are  habitable.  To  balance  these  agree- 
ments, the  ascertained  differences  are  chiefly  in  the  average  light  and 
heat,  velocity  of  rotation,  intensity  of  gravity,  and  similar  circumstances 
of  a  secondary  kind.  With  regard  to  these  planets,  therefore,  the  argu- 
ment of  analogy  g^ves  a  decided  preponderance  in  &vor  of  their  resem- 
bling the  earth  in  any  of  its  derivative  properties,  such  as  that  of  having 
inhabitants :  though,  when  we  consider  how  immeasurably  multitudi- 
nous are  those  of  their  properties  which  we  are  entirely  ignorant  of, 
compared  wkh  the  few  which  we  know,  we  cannot  attach  more  than 
a  very  trifling  weight  to  any  considerations  of  resemblance  in  which 
the  known  elements  bear  so  inconsiderable  a  proportion  to  the  un- 
known. 

Besides  the  competition  between  analogy  and  diversity,  there  may 
be  a  competition  of  conflicdng  analogies.  The  new  caae  may  be  sim- 
ilar in  some  of  its  circumstances  to  cases  in  which  the  fact  9Ji  exists,* 
but  in  others  to  cases  in  which  it  is  known  not  to  exist.  Amber  has 
some  properties  in  common  with  vegetable,  others  with  mineral  pro- 
ducts. A  painting,  of  unknown  origin,  may  resemble,  in  certain  oi  its 
characters,  known  works  of  a  particular  master,  but  in  others  it  may 
as  strikingly  resemble  productions  known  not  to  be  his.  A  vase  may 
bear  some  analogy  to  works  of  G^cian,  aqd  some  to  those  of  Etruscan 
or  Egyptian  art.  We  are  of  course  supposing  that  it  does  not  possess 
any  quality  which  has  been  ascertained,  oy  a  sufficient  induction,  to  be 
a  conclusive  mark  either  of  the  one  or  of  the  other. 

§  3.  Since  the  value  of  an  analogical  argument  inferring  one  resem- 
blance from  other  resemblances  without  any  antecedent  evidence  of  a 
connexion  between  them,  depends  upon  the  extent  of  ascertained 
resemblance,  compared  first  with  the  amount  of  ascertained  difference, 
and  next  with  the  extent  of  the  unexplqred  region  of  unascertained 
properties ;  it  follows  that  where  the  resemblance  is  very  great,  the 
ascertained  difference  very  small,  and  our  knowledge  of  die  subject^ 
matter  tolerably  extensive,  the  argument  from  analogy  may  approach 
in  strength  very  near  to  a  valid  induction.  If,  after  much  observation 
of  B,  we  find  that  it  agrees  with  A  in  nine  out  of  ten  of  its  known 
properties,  we  may  conclude  with  a  probability  of  nine  to  one,  that  it 
will  possess  any  given  derivative  property  of  A.  If  we  discover,  for 
example,  an  unknown  animal  or  plant,  resembling  closely  some  known 
one  in  the  greater  number  of  the  properties  we  observe  in  it,  but  dif- 
fering in  some  few,  we  may  reasonably  expect  to  find  in  the  unob- 
served remainder  of  its  properties,  a  general  agreement  with  those  of 
the  former ;  but  also  a  difference,  corresponding  proportionally  to  the 
an^ount  of  observed  diversity. 
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It  thuB  appears  that  the  conclusions  deriyad  firosD  analog}'  are  <mN 
of  any  considerable  value,  when  the  case  to  which  we  reason  is  an  ad- 
jacent case ;  adjacent,  not  as  before,  in  place  or  time,  but  in  circum- 
stances. In  the  case  of  effects  of  which  the  causes  are  imperfectly  or 
not  at  all  known,  when  consequently  the  observed  order  of  dieir  oc- 
currence amounts  only  to  an  empirical  law,  it  often  happens  that  die 
conditions  which  faiure  coexisted  whenever  the  effect  was  observed,  have 
been  very  iramerouB.  Now  if  a  new  case  presents  itself,  in  which  all 
theee  conditions  do  not  exist,  but  tlie  &r  mater  part  of  them  do,  some 
•one  or  a  few  only  being  wanting ;  the  mference  that  the  effect  will 
occur  notwitfastan^&ig  this  deficiiency  of  complete  resemblance  to  the 
cases  in  which  ft  has  been  observed,  may,  auhough  of  the  nature  of 
analogy,  possess  a  high  degree  of  probability.  It  is  hardly  necessary 
to  add  that,  however  coneiderBble  this  probability  may  be,  no  com- 
petent inquirer  into  nature  will  rest  satisfied  with  it  when  it  is  possible 
to  obtain  a  complete  induction ;  but  will  consider  the  analog  as  a 
mere  guide-post,  pointihg  out  the  direction  in  which  more  ngorous 
investigations  should  be  prosecuted. 

It  is  in  this  last  respect  that  considerations*  of  analogy  have  the  higb> 
est  philosophical  value.  The  cases  in  which  analogical  evidence 
affords  in  itself  any  very  high  degree  of  probability,  are,  as  we  have 
just  observed,  only  those  in  which  the  resemblance  is  very  close  and 
extensive;  but  there  is  no  analogy,  however  faint,  which  may  not  be 
^of  the  utmost  vahie  in  suggesting  experiments  or  observations  that 
may  lead  to  more  positive  conclusions.  When  the  agents .  and  their 
effects  are  out  of  the  reach  of  further  observation  and  experiment,  as 
in  the  speculations  already  alluded  to  respecting  the  moon  and  planets, 
such  slight  probabilities  are  no  more  than  an  interesting  theme  for  the 
pleasant  exercise  of  imagination ;  but  any  suspicion,  however  slight, 
that  sets  an  ingenious  person  at  work  to  contrive  an  experiment,  or 
that  affords  a  reason  for  trying  one  e^i^yeriment  rather  than  another, 
may  be  of  eminent  service  to  philosophy. 

On  this  ground,  notwithstanding  the  unfavorable  judgment  which  I 
have  concurred  with  M.  Comte  in  passing  upon  those  scientific  hypo- 
theses (when  considered  as  positive  doctrines)  which  are  unsusceptible 
of  being  ultimately  brought  to  the  test  of  actual  induction,  such  tor  in- 
stance as  the  two  theories  of  light,  the  emission  theory  of  the  last  cen- 
tury, and  the  undulstory  theory  which  predominates  in  liie  present ;  I 
am  yet  unable  to  agree  with  M.  Comte  in  considering  those  hypo- 
theses to  be  wofthy  of  entire  disregard.  As  is  well  said  by  Hartley 
(and  concurred  in  by  a  philosopher  in  general  so  diametrically  opposed 
to  Hartley's  views  as  Dugald  Stewart),  '♦  any  hypothesis  that  has  so 
much  plausibility  as  to  explain  a  considerable  number  of  facts,  helps 
us  to  digest  these  facts  in  proper  order,  to  bring  new  ones  to  lignt, 
and  make  experimenta  cruets  for  the  sake  of  future  inquirers."*  If  an 
hypothesis  not  only  explains  knoym  fkcts,  but  has  led  to  liie  prediction 
of  others  previously  unknown,  and  since  verified  by  experience,  the 
laws  of  the  phenomenon  which  is  the  subject  of  inquiry  must  bear  at 
least  a  great  similarity  to  those  of  the  class  of  phenomena  to  which  the 
hypothesis  assimilates  it;  and  since  the  analogy  which  extends  so  far 

*  Hartley's  Observatkms  mi  Man^  vo  .  i.,  p.  16.    The  passage  is  not  in  Priestley**  cur- 
tttled  edition. 
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may  probably  extend  further,  nothing  is  more  likely  to  suggest  experi* 
ments  tending  to  throw  light  upon  the  real  properties  of  the  phenom- 
enon, than  the  foUowing  out  such  an  hypothesis.  But  to  this  end  it  is 
by  no  means  necessary  that  the  hypothesis  be  mistaken  for  a  scientific 
truth*  On  the  contrary,  that  illusion  is  in  this  respect,  as  in  every 
other,  an  impediment  to  the  progress  of  real  knowledge,  by  leading 
men  to  lestnct  themselves  arbitrarily  to  the  particular  hypothesis 
which  is  most  accredited  at  the  time,  instead  of  looking  out  for  every 
class  of  phenomena  betweezifthe  laws  of  which  and  those  of  the  given 
phenomenon  any  analogy  exists,  and  trying  all  such  experiments  as 
may  tend  to  the  discovery  of  ulterior  analogies  pointing  in  the  same 
direction. 


CHAPTER  XXI. 

OF  THE  EVIDENCE  OF  THE  LAW  OF  UNIVERSAL  CAUSATION 

§  1.  We  have  now  completed  our  review  of  the  logical  processes  by 
winch  the  laws,  or  uniformities,  of  the  sequences  of  phenomena,  and 
those  uniformities  in  their  coexistence  which  depend  cqpon  the  laws  of 
their  sequence,  are  ascertained.  As  we  recognized  in  the  commence- 
ment, and  have  been  enabled  to  see  more  clearly  in  the  progress  of 
the  investigation,  tjne  basis  of  all  these  .logical  operations  is  the  uni- 
T^nii^'^Uty.  01  the  law  x>f  causatioj).  The  validity  of  all  the  Inductive 
Methods  depends  upon  the  assumption  that  every  event,  or  the  begin- 
ning of  every  phenomenon,  must  have  some  cause ;  some  antecedent, 
upon  the  existence  of  which  it  is  invariably  and  unconditionally  conse- 
quent. In  the  Method  of  Agreement,  this  is  obvious ;  that  Method 
avowedly  proceeding  on  the  supposition,  that  we  have  found  the  true 
cause  so  soon  as  we  have  negatived  every  other.  The  assertion  is 
equally  true  of  the  Method  of  Difference.  That  Method  authorizes  us 
to  infor  a  general  law  from  two  instances ;  one,  in  which  A  exists  to- 
gether with  a  multitude  of  other  circumstances,  and  B  follows; 
another,  in  which,  A  being  removed,  and  all  other  circumstances 
remaining  the  same,  B  is  prevented.  What,  however,  does  this  prove? 
It  proves  that  A,  in  the  particular  instance,  cannot  have  had  any  other 
cause  than  B ;  but  to  conclude  from  this  that  A  was  the  cause,  or  that 
A  will  on  other  occasions  be  followed  by  B,  is  only  allowable  on  the 
assumption  that  B  must  have  some  cause ;  that  among  its  antecedents 
in  any  single  instance  in  which  it  occurs,  there  must  be  one  which  has 
the  capacity  of  producing  it  at  other  times.  This  being  admitted,  it  is 
seen  uat  in  the  case  in  question  that  antecedent  can  be  no  other  than 
A ;  but,  that  if  it  be  no  other  than  A  it  must  be  A,  is  not  proved,  by 
these  instances  at  least,  but  taken  for  granted.  There  is  no  need  to 
spend  time  in  proving  that  the  same  thing  is  true  of  the  odier  Induc- 
tive Methods.  The  universality  of  the  law  of  causation  is  assumed  in 
diem  an. 

But  is  this  assumption  warranted  1  Doubtless  (it  may  be  said)  most 
phenomena  are  connected  as  effects  with  some  antecedent  or  cause, 
that  is,  are  never  produced  unless  some  assignable  fact  has  preceded 
Uu 
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them;  but  Jkie  very  circumstance  that  complicated  processes  of  induc- 
tion are  sometimes  necessary, .  shows  that  cases  exist  in  which  this 
regular  order  of  succession  is  hot  apparent  to  our  first  and  simplest 
apprehension.  If,  then,  the  processes  which  bring  these  cases  within 
the  same  category  with  the  rest,  require  that  we  should  assume  the 
universality  of  the  very  law  which  they  do  not  at  first  sight  appear  to 
exemplify,  is  not  this  a  vefeX petitio prindpiil  Can  we  prove  a  propo* 
sition,  by  an  argument  which  takes  it  for  granted  %  And  if  not  so 
proved,  on  what  evidence  does  it  rest  1    t 

For  this  difficulty,  which  I  have  purposely  stated  in  the  strongest 
terms  it  would  admit  of,  the  school  of  metaphysicians  who  have  long 
predominated  in  this  country  find  a  ready  salvo.  They  affirm,  that  the 
universality  of  causation  is  a  truth  which  we  cannot  help  believing ; 
f  that  the  belief  in  it  is  an  instinct,  one  of  the  laws  of  our  believing 
faculty.  As  the  proof  of  this,  they  say,  and  they  have  nothing  else  to 
say,  that  everybody  does  believe  it ;  and  they  number  it  among  the 
propositions,  rather  numerous  in  their  catalogue,  which  may  be  logi- 
cally argued  against,  and  perhaps  cannot  be  logically  proved,  but  which 
are  of  higher  authority  Uian  logic,  and  which  even  he  who  denies  i% 
speculation,  shows  by  his  habitual  practice  that  his  arguments  make 
no  impression  upon  himself. 

I  have  no  intention  of  entering  into  the  merits  of  this  question,  as  a 
problem  of  transcendental  metaphysics.  But  I  must  renew  my  protest 
against  adducing  as  evidence  of  the  truth  of  a  fact  in  external  nature, 
any  necessity  which  the  human  mind  may  be  conceived  to  be  under  of 
believing  it.  It  is  the  business  of  the  human  intellect  to  adapt  itself  to 
the  realities  of  things,  and  not  to  measure  those  realities  by  its  own  capa 
cities  of  comprehension.  The  same  quality  which  fits  mankind  for  the 
offices  and  purposes  of  their  own  little  life,  the  tendency  of  their  belief 
to  follow  their  experience,  incapacitates  them  fiir  judging  of  what  lies 
beyond.  Not  only  what  man  can  know,  but  what  he  can  conceive, 
depends  upon  what  he  has  experienced.  Whatever  fi>nns  a  part  of  all 
his  experience,  forms  a  part  also  of  all  his  conceptions,  and  appears  to 
him  universal  and  necessary,  though  really^  for  aught  he  knows,  having 
no  existence  beyond  certain  narrow  limits.  The  habit,  however,  of 
philosophical  analysis,  of  which  it  is  the  surest  e£fect  to  enable  the 
mind  to  command,  instead  of  being  commanded  by,  the  laws  of  the 
merely  passive  part  of  its  own  nature,  and  which,  by  showing  to  us 
that  things  are  not  necessarily  connected  in  fact  because  their  ideas 
are  connected  in  our  minds,  is  able  to  loosen  innumerable  associations 
which  reign  despotically  over  liie  undisciplined  mind ;  this  habit  is  not 
without'  power  even  over  those  associations  which  die  philosophical 
school  of  which  I  have  been  speaking,  regard  as  connate  and  instinc- 
tive. I  am  convinced  that  any  one  accustomed  to  abstraction  and 
analysis,  who  will  fairly  exert  his  faculties  for  the  pmrpose,  vrill,  when 
his  imagination  has  once  learnt  to  entertain  the  notion,  find  no  difficulty 
in  conceiving  that  in  some  one  for  instance  of  the  many  firmaments 
into  which  sidereal  astronomy  now  divides  the  universe,  events  may 
succeed  one  another  at  random,  without  any  fixed  law;,  nor  can*  any- 
thing in  our  experience,  or  in  our  mental  nature,  constitute  a  sufficient^ 
or  indeed  any,  reason  fi:>r  believing  that  this  is  nowhere  the  case.  Th^  s 
grounds,  therefore,  which  warrant  us  in  rejecting  such  a  supposition  ^> 
with  respect  to  any  of  the  phenomena  of  which  we  have  experience. 
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must  le  sought  elsewhere  than  in  any  supposed  neceaaity  of  our  intel- 
iQCtual  faculties. 

As  was  observed  in  a  former  place,*  tha  belltf  we.entettaiB-izi  Xha 
universality,  throughout  nature  of  the  law  of  cause  and  effect,  is  itseli 
aji  instance  of  induction ;  and  by  no  means  one  of  "the  earliest  which 
any  of  us,  or  which  mankind  in  general,  can  .have  made.  We  arrive 
at  this  universal  law,  by  genoralization  from  many  laws  of  inferior 
generality.  The  generalizmg  propensity,  which,  instinctive  or  not,  is 
one  of  the  most,  powerful  principles  of  our  nature,  does  not  indeed 
wait  for  the  period  when  such  a  generalization  becomes  strictly  legiti- 
mate. The  mere  unreasoning  propensity  to  expect  what  has  been 
often  experienced,  doubtless  led  men  to  believe  that  everj^ing  had  a 
cause,  before  they  could  have  conclusive  evidence  of  that  truth.  But 
even  this  canxiot  be  supposed  to  have  happened  until  many  cases  ol 
causation,  or,  in  other  words,  many  partial  uniformities  of  sequence, 
had  become  familiar.  The  more  obvious  of  the  particular  uniformi- 
ties suggest  and  prove  the  general  uniformity,  and  that  general  uni- 
formity, once  established,  enables  us  to  prove  the  remainder  of  the 
particular  uniformities  of  which  it  is  made  up.  As,  however,  all  rigor- 
ous processes  of  induction  presuppose  the  general  uniformity,  our 
knowledge  of  the  particular  uniformities  from  which  it  was  first  in^ 
ferred  was  not,  of  course,  derived  from  rigid  induction,  but  from  the 
loose  and  uncertain  mode  of  induction  per  enumertUianem  simfplicem; 
and  the  law  of  universal  causation,  being  collected  from  results  so  ob'i 
tained,  cannot  itself  rest  upon  any  better  Ibundadon. 

§  2.  This  opens  to  us  a  consideration  of  very  great  importance; 
namely,  that  induc^on  by  simple  enumeration,  or,  in  odier  words,-  gen<» 
eralization  of  an  observed  fact  from  the  mere  absence  of  any  known  ', 
instances  to  the  contrary,  is  by^o  means  the  illicit  logical  process  in    ' 
aU  cases  which  it  is  in  most.    It  is  delusive  and  insufficient  exactly  in 
proportion  as  the  subject-matter  of  the  observation  is  special  and  lim* 
ited  in  extent.    As  the  sphere  widens,  this  unscientific  method  becomes 
less  and  less  liable  to  mislead ;  and  the  most  universal  class  of  truths,; 
the  law  of  cauJsation  for  instance,,  and  the  principles  of  number  and  oi       V 
geometry,  are  duly  and  satisfactorily  proved  by  that  method  alone, 
nor  are  they  susceptible  of  any  other  proof. 

With  respect  to  all  the  class  of  generalizations  of  which  we  have 
recently  treated,  the  uniformities  which  depend  upon  causation,  the 
truth  of  the  remark  just  made  follows  by  obvious  inference  from  the 
principles  laid  down  in  the  preceding  chapters*  When  a  &ct  has 
Deen  observed  a  certain  number  of  times  to  oe  true,  and  is  not  in  any 
instance  known  to  be  false ;  if  we  at  once  affirm  that  &ct  as  an  uni- 
versal truth  or  law  of  nature,  without  testing  it  by  any  of  the  four 
methods  of  induction,  nor  deducing  it  by  reasoning  from  other  known 
laws,  we  shall  in  general  eir  grossly :  but  we  are  perfectly  justified  in 
affirming  it  as  an  empirical  law,  true  within  certain  limits  of  time, 
place,  and  circumstance,  provided  the  number  of  coincidences  is  greater 
than  can  with  any  probability  be  ascribed  to  chance.  The  reason  for 
not  extending  it  beyond  those  limits  is,  that  the  fact  of  its  holding  true 
within  them  may  be  a  consequence  of  coUocations,  which  cannot  be 
concluded  to  exist  in  one  place  because  they  exist  in  another ;  or  may 

*  Supra,  pp.  184-d. 
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be  dependent  upon  the  accidental  absence  of  counteractii.g  agenciesi 
which  any  variation  of  time,  or  the  smallest  change  of  circumstances, 
may  possibly  bring  into  play.  If  we  suppose,  then,  the  subject  matter 
of  any  generalization  to  be  so  widely  dmused  that  there  is  no  time,  no 
place,  and  no  combination  of  circumstances,  but  must  afford  an  exam- 
ple either  of  its  truth  or  of  its  falsity,  and  if  it  be  never  found  otherwise 
than  true,  its  truth  cannot  depend  upon  any  collocation  unless  such  as 
exist  at  all  times  and  places ;  nor  can  it  be  frustrated  by  any  counter- 
acting agencies,  unless  by  such  as  never  actually  occur.  It  is,  therefore, 
an  empirical  law  coextensive  with  aUhuman  experience ;  a£which  point 
)<  €Ee  dIsliuULi(5irbet\veen  empiricanawB  an5  laws  of  nature  vanishes,  and 
fHe  proposition  takeeLJti  place  jn  the  hij^est*  order  of  truths  accessible 
to"scicnce. '  Such"  a  character"'strrctTy  belongs'  fo  thS^aw  of  universal 
causation,  and  to  the  ultimate  principles  of  mathematics.  The  induc- 
tior  by  which  they  are  established  is  of  that  kind  which  can  establish 
nothing  but  empirical  laws ;  an  empirical  law,  however,  of  which  the 
truth  is  exemplified  at  every  moment  of  time  and  in  every  variety  of 
place  or  circumstance,  has  an  evidence  which  suipasses  that  of  the 
most  rigid  induction,  even  if  the  foundation  of  scientific  induction  were 
not  itself  laid  (as  we  have  seen  that  it  is)  in  a  generalization  of  this 
very  description. 

'  §  3.  With  respect  to  the  general  law  of  causation,  it  does  appear 
that  there  must  have  been  a  time  when  the  universal  prevalence  of 
that  law  throughout  nature  could  not  have  been  affiimea  iii  the  same 
confident  and  unqualified  manner  as  at  present.  There  was  a  time 
when  many  of  the  phenomena  of  nature  must  have  appeared  altogether 
capricious  and  irregular,  not  governed  by  any  laws,  nor  steadily  con- 
sequent upon  any  causes.  Such  phenomena,  indeed,  were  commonly, 
in  that  early  stage  of  human  knowledge,  ascribed  to  the  direct  inter- 
vention of  the  will  of  some  supernatural  being,  and  therefore  still  to 
a  cause.  This  shows  the  strong  tendency  of  the  human  mind  to 
ascribe  every  phenomenon  to  some  cause  or  other ;  but  it  shows  also 
that  experience  had  not,  at  that  time,  pointed  out  any  regular  order  in 
the  occurrence  of  those  particular  phenomena,  nor  proved  them  to  be; 
as  we  now  know  that  they  are,  dependent  upon  prior  phenomena  as 
their  proximate  causes.  There  have  been  sects  of  philosophers  who 
have  admitted  what  they  termed  Chance  as  one  of  the  agents  in  the 
order  of  nature,  by  which  certain  classes  of  events  were  entirely  regu- 
lated ;  which  could  only  mean  that  those  events  did  not  occur  in  any 
fixed  order,  or  depend  upon  uniform  laws  of  causation.  Finally,  there 
is  one  class  of  phenomena  which,  even  in  our  own  day,  at  least  one- 
half  of  the  speculative  world  do  not  admit  to  be  governed  by  causes ; 
I  mean  human  volitions.  These  are  believed,  by  the  metaphysicians 
who  espouse  the  free-will  doctrine,  to  be  self-determining,  self-causing; 
that  is,  not  caused  by  anything  external  to  themselves,  not  determined 
by  any  prior  fact.  It  is  true  that  the  real  opinion  of  these  philosophers 
does  not  ?o  quite  so  far  as  their  words  seem  to  imply ;  they  do  not  in 
reality  claim  for  this  class  of  phenomena  much  more  than  the  absence 
of  that  mystical  tie  which  the  word  necessity  seems  to  involve,  and  the 
existence  of  which,  even  in  the  case  of  inorganic  matter,  is  but  an 
illusion  produced  oy  language.  But  their  system  of  philosophy  dooA 
Dot  the  less  prove  that  the  existence  of  phenomena  which  are  not 
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ngorously  consequent  upon  any  antece«lent8»  does  not  necessarily, 
even  in  the  present  state  of  our  experieii^,  appear  an  inadmissible 
paradox.  ^ 

The  truth  is,  as  M.  Comte  has  well  pointed'^t,  that  (although  the 
generalizing  propensity  must  have  prompted  mankind  from  almost  the 
beginning  of  their  experience  to  ascribe  all  events  to  some  cause  more 
or  less  mysterious)  the  conviction  that  phenomena  have  invariable  laws, 
and  follow  with  regularity  certain  antecedent  phenomena,  was  only 
acquired  gradually;  and  extended  itself,  as  knowledge  advanced,  from 
one  order  of  phenomena  to  another,  beginning  with  those  whose  laws 
were  most  accessible  to  observation.  This  progress  has  not  yet 
attained  its  ultimate  point;  there  being  still,  as  before  observed,  one 
class  of  phenomena,  the  subjection  of  which  to  invariable  laws  is  not 
yet  universally  recognized.  So  long  as  any  doubt  hung  over  this 
fundamental  principle,  the  various  Methods  of  Induction  which  took 
that  principle  for  granted  could  only  afford  results  which  were  admissi 
ble  conditionally ;  as  showing  what  law  the  phenomenon  under  inves- 
tigation must  follow  if  it  followed  any  fixed  law  at  all.  As,  however, 
^rben  the  rules  of  correct  induction  had  been  conformed  to,  the  result 
obtained  never  failed  to  be  verified  by  all  subsequent  experience;  ^ 
every  such  inductive  operation  had  the  effect  of  extending  the  acknowl- 
edged dominion  of  general  laws,  and  bringing  an  additional  portion 
of  the  experience  of  mankind  to  strengthen  the  evidence  of  the  uni- 
versality of  the  law  of  causation :  until  now  at  length  we  are  &lly 
warranted  in  considering  that  law,  as  applied  to  all  phenomena  vrithin 
the  range  of  human  observation,  to  stand  on  an  equal  footing  in  respect 
to  evidence  with  the  axioms  of  geometry  itself. 

§  4.  I  apprehend  that  the  considerations  which  give,  at  the  present 
day,  to  the  proof  of  the  law  of  uniformity  of  succession  as  true  of  all 
phenomena'  without  exception,  this  character  of  completeness  and 
conclusiveness,  are  the  following : — First;  that  we  now  know  it  directly        .  >y 

to  be  true  of  far  the  greatest  number  oV  pEeriomena  f  tEat  there  are  ^ 

none  of  which  we  know  it  not  to  be  true,  1h0"tttmo8rther  can  iie  said 
6eing  that  of  some  we  cannot  positively  from  direct  evidence  "affirm  its 
truth;  while  phenomenon  after  phenomenon,  as  theyT>ecome  better 
known  to  us,  are  constantly  passing  from  the  latter  class  into  the 
former;  and  in  all  cases  in  which  that  transition  has  not  yet  taken 
place,  the  absence  of  direct  proof  is  accounted  for  bv  the  rarity  or  the 
obscurity  of  the  phenomena,  our  deficient  means  of  observing  them, 
or  the  logical  difficulties  arising  from  the  complication  of  the  circum- 
etances  in  which  they  occur ;  insomuch  that,  notwithstanding  as  rigid 
a  dependence  upon  given  conditions  as  exists  in  the  case  of  any  other 
phenomenon,  it  was  not  likely  that  we  should  be  better  acquainted 
vrith  those  conditions  than  we  are.  Besides  this  first  class  of  con- 
siderations there  is  a  second,  which  still  further  corroborates  the 
conclusion,  and  from  the  recognition  of  which  the  complete  establish- 
ment of  the  universal  law  may  reasonably  be  dated.     Although  there 


found  in  some  instances  to  obey  the  known  laws  of  nature.     The  windy 
lor  e?^  ample,  is  th«  type  of  uncertainty  and  caprice,  yet  we  find  it  in 
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Boine  cBfles  obeying  with  a3  much  oonstancy  as  any  pbenomena  in 
nature  die  law  of  the  tendency  of  fluids  to  distribute  thismselves  so  as 
to  equalize  the  pressure  on  every  side  of  each  of  their  particles ;  as 
in  the  case  of  the  t^&de  winds,  and  the  monsoons.     Lightning  might 
once  have  been  supposed  to  obey  no  laws;  but  since  it  has  been  ascer- 
tained to  be  identical  with  electricity,  we  know  that  the  very  same 
phenomenon  in  some  of  its  manifestations  is  implicitly  obedient  to  the 
action  of  fixed  causes.     I  do  not  believe  that  there  is  now  one  oljeot 
or  event  in  all  our  experience  of  nature,  vrithin  the  bounds  of  the  solar 
system  at  least,  which  has  not  either  been  ascertained   by  direct 
obfservation  to  follow  laws  of  its  own,  or  been  proved  to  be  exactly 
similar  to  objects  and  events  which,  in  more  familiar  manifestations,  or 
on  a  more  lunited  scale,  follow  strict  laws:  our  inability  to  trace  the 
same  laws  on  the  larger  scale  and  in  the  more  recondite  instances 
being  accounted  for  by  thd  number  and  complication  of  the  modifying 
causes,  or  .by  their  inaccessibility  to  observation. 
^       The  progress  of  experience,  therefore,  has  dissipated  the  doubt 
1  which  must  have  iiested  upon  the  uiniversality  of  the  law  of  causation 
while  there  were  phenomena  which  seemed  to  be  m  generis^  not  sub- 
ject to  the  same  laws  with  any  other  clasb  of  phenomena,  and  not  as 
yet  ascertained  to  have  peculiar  laws  of  their  own.     This  great  gener- 
alization, however,  miffht  reasdnably  hive  been,  as  it  in  fact  was  by 
all  great  thinkers,  acted  upon  as  a  probability  of  the  highest  order,  be- 
fore there  were  sufficient  grounds  n>r  receiving  it  as  a  certainty.    For, 
whatever  has  been  foUiid  true  in  innumerable  instances,  and  never 
found  to  be  false  after  due  examination  in  any,  we  are  safe  in  acting 
upon  as  universal  provisionally,  until  an  undoubted  exception  appears ; 
,  provided  the  nature  of  the  case  be  such  that  a  real  exception  could 
scarcely  have  escaped  our  notice.     "When  6very  phenomenon  that  we 
ever  knew  sufficiently  well  to  be  able  to  ansiVer  the  question,  had  a 
cause  on  vdiich  it  was  invariably  consequent,  it  was  more  rational  to 
suppose  that  our  inability  to  assign  the  causes  of  other  phenomena 
arose  from  our  ignorance,  than-that  there  were  pbenomena  which  were 
uncaused,  and  which  happened  accidentally  to  be  exactly  those  which 
we  had  hitherto  had  no  sufficient  opportunity  of  studying. 

§  6,  It  must,  at  the  s&me  time,  be  remarked,  that  the  reasons  forthii 
lefiance  do  not  hold  in  circnmstandes  unknown  to  tis,  and  beyond  the 
possible  range  of  our'  experience.  In  distant  parts  of  the  stellai 
regions,  where  the  phenomeha  may  be  entirely  unlike  those  with 
which  we  are  acquainted,  it  would  be  folly  to  aiiirm  confidently  that 
this  general  law  prevails,  ahylODre  tH&n  those  special  ones  which  we 
faove  found  to  hold  Universally  on  out*  own  planet.  The  uniformity  in 
the  succession  of  events,  otherwise  called  the  law  of  cassation,  must  be 
received,  not  as  a  law  of' the  universe,  but  of  that  portion  of  it  only 
which  is  "WTtliur  the  range  ofouf  rheans'  of  sure  observation,  with  a 
reasonable  degree  of  es;X0nsion  to'  adjacent  cases.  To  extend  it 
further  is^tO  make  ^  sujjposition  witliout  evidence,  and  to  which  in 
the  absence  of  any  ground  from  experience  for  estimating  its  degree 
of  probability,  it  would  be  ridiculous  to  afiect  to  assign  any. 

But,  on  the  other  hand,  within  the  bounds  of  human  experience,  this 
fundamental  law,  though  itself  obtained  by  induction  from  particulai 
Uiws  of  causation   cannot  be  deemed  less  certain,  but  on  the  contrary 
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more  bo,  tban  any  of  those  from  which  it  was  drawn.  It  adds  to  them 
as  much  proof  as  it  receiTos  firom  them.  For  there  is  probably  no  one 
even  of  the  best  established  laws  of  causation  which  is  not  sometimes  I 
counteracted,  and  to  which,  therefore,  apparent  exceptions  do  not  | 
present  themselves,  which  would  have  necessarily  and  justly  shaken 
the  confidence  of  mankind  in  the  universalily  of  those  laws,  if  inductive 
processes  founded  on  the  universal  law  had  not  enabled  us  to  refer  those 
exceptions  to  the  agency  of  counteracting  causes,  and  thereby  reconcile 
tiiem  with  the  law  with  which  they  apparentiy  oonfiiot.  Errors,  more- 
over, may  have  slif^ed  into  the  statement  of  any  one  of  the  spepial 
laws,  tin-ough  inattention  to-  some  material  drcumstance ;  and  instead 
of  tiie  true  proposition,  another  may  have  been  emmciatedy  false  as  an 
oniversal  law,  though*  leadmg,  in  all  oases  hitherto  observed,^  to  the 
same  result.  But  the  general  law  of  causation  would  remain  un« 
affected  by  any  such  error.  The  law  of  cause  and  effect  is  therefore, 
not  without  reason,  placed,  in  point  of  certainty,  at  the  head  of  all  our 
inductions;  on  a  level  with  tiie  first  principles-  of  mathematics,  which 
rest;  as  we  sEall  see  presently,  upon  much  the  same  species  of  indue* 
tion  as  itself 
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OF  UNIFOUMrriES  OF  COEXISTENCE  NOT  DEPENDENT  UPON  CAUSATION. 

f  1.  Tbk  order  of  the  occurrence  of  phenomena  in  time,  is  either 
successive  or  simultaneous ;  the  uniformities,  therefore,  which  obtain* 
in  their  oocurreDce,  are  eitiier  ttnifi)nnities  of  succession  or  of  coex- 
istence. Uniformities  of  succession  are  all  comprehended  under  the 
law  of  causation  and  its  consequences.  Every  phenomenon  has  a 
cause,  which  it  invariably  follows ;  and  from  this  are  derived  other 
invariable  sequences  among  tiie  successive  stages  of  the  same  effect 
as  well  as  between  the  effects  resulting  firom  causes  which  invariably 
succeed  one  anotiier. 

In  the  same  manner  with  these  derivative  uniformities  of  succession, 
a  great  variety  of  uniformities  of  coexistence  also  tske  their  rise.  Co- 
ordinate effects  of  the  same  cause  naturally  coexist  with  one  another. 
High  water,  at  any  point  on  tiie  earth^a  surfaoei»  and  high  water  at  the 
point  diametrically  opposite  to  it,  are  effects  vmiformly  simultaneous, 
resulting  from  the  direetion  in  which,  the  combined  attraction  of  the 
sun  and  woon  act  upon  the  waters  of  the  ocean.  An  eclipse  of  die  sun 
to  us,  and  an  ecHpse  of  the  earth  to  a  spectator  situated  in  the  moon, 
are  in  like  manner  phenomena  invariably  coexistent;  and  tiieir  coex- 
istence can  equally  be  deduced  from  the  laws  of  their  production. 

It  is  an  obvious  question,  tiierefore,  whether  all  tiie  uniformities  of 
coexistence  among  phenomena  may  not  be  accounted  for  in  this  man- 
ner. And  it  cannot  be  doubted  that  between  phenomena  which  are 
themselves  effects,  tiie  coexistences  must  necessarily  depend  upon  the 
catises  of  those  phenomena.  If  they  are  effects  immediately  or  remote- 
y  of  the  same  cause,  they  cannot  coexist  except  by  virtue  of  some  laws 
or  properties  of  that  cause :  if  they  are  effects  of  different  causes,  they 
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cannot  coexist  unless  it  be  because  tbeir  causes  coexist;  and  the  uni* 
formity  of  coexistence,  if  such  there  be,  between  the  effects,  proves 
that  in  the  original  cDllocation  those  particular  causes,  within  the  limits 
of  our  observation,  have  uniformly  been  coexistent 

§  2.  But  these  same  considerations  compel  us  to  recognize  that  thexi» 
must  be  one  class  of  coexistences  which  cannot  depend  upon  causation; 
the  coexistences  between  the  ultimate  properties  of  dungs :  between 
those  properties  which  are  the  causes  of  all  phenomena,  but  are  not 
themselves  caused  by  any  phenomenon,  and  to  find  a  cause  for  which, 
we  must  ascend  to  the  origin  of  all  things.  Yet  among  these  ultimate 
properties  there  are  not  only  coexistences,  but  uniformities  of  coex- 
istence. General  propositions  may  be,  and  are  formed,  which  assert 
that  whenever  certain  properties  are  found,  certain  others  are  found 
along  with  them.  We  perceive  an  object:  say,  for  instance,  water. 
We  recognize  it  to  be  water,  of  course,  by  certain  of  its  properties. 
Having  recogfnized  it,  we  are  able  to  affirm  of  it  innumerable  other 
properties ;  which  we  could  not  do  unless  it  were  a  general  truth,  a 
law  or  uniformity  in  nature,  that  the  set  of  properties  by  which  we 
identified  the  substance  as  water,  always  have  those  other  properties 
conjoined  with  them. 

In  a  chapter  of  a  former  book,  it  has  been  explained  in  some  detail 
what  is  meant  by  the  Kin4s  of  objects,*  those  classes  which  differ  from 
one  another  not  by  a  limited  and  definite,  but  by  an  indefinite  and  im- 
known,  number  of  distinctions.  To  thi&  we  nave  now  to  add,  that 
every  proposition  by  which  anything  is  asserted  of  a  Kind,  affirms  an 
uniformity  of  coexistence.  Since  we  know  nothing  of  Kinds  but  their 
properties,  the  Kind, "to  us,  U  the  set  of  properties  by  which  it  is 
'identified,  and  which  must  of  course  be  sufficient  to  distinguish  it  fix>m 
every  other  Kind.t  In  affirming  anything,  therefore,  of  a  Kind,  we  are 
affirming  something  to  be  uniformly  coexistent  with  the  propezties  by 
which  the  Kind  is  recognized ;  and  that  is  the  sole  meaung  of  the 
assertion. 

Among  the  uniformities  of  coexistence  which  exist  in  natui*e,  may 
hence  be  numbered  all  the  properties  of  Kinds.  The  whole  of  these, 
however,  are  not  independent  of  causation,  but  only  a  portion  of  them. 
Some  are  ultimate  properties,  odiers  derivative;  of  some,  no  cause 
can  be  assigned,  but  others  are  manifestly  dependent  upon  causes. 
Thus,  atmospheric  air  is  a  Kind,  and  one  of  its  most  unequivocal 
properties  is  its  gaseous  form:  this  property,  however,  has  for  its 
cause  the  presence  of  a  certain  quanti^  of  latent  heat;  and  if  that  heat 
could  be  taken  away  (as  has  been  done  from  so  many  gases  in  Mr. 
Faraday's  experiments),  the  gaseous  form  would  doubtless  disappear, 
together  with  numerous  other  properties  which  depend  upon,  or  are 
caused  by,  that  property. 

*  Supra,  book  L,  chap.  ▼». 

t  In  some  cases,  a  Kind  is  sufficiently  identified  by  some  one  remarkable  property ;  but 
most  commonly  seyeral  are  required ;  each  prop^ty,  considered  sinely,  being  a  joint 
property  of  that  and  of  other  Kinds.  The  mere  color  and  brightness  of  the  diamona  are 
common  to  it  with  the  paste  from  which  false  diamonds  are  made ;  the  double  refraction  is 
common  to  it  with  Iceland  spar,  and  many  other  stones ;  but  the  color  and  brightneas 
and  the  double  refraction  together,  identify  its  Kind ;  that  is,  are  a  mark  to  us  that  it  is 
combustible ;  that  when  bnmt^  it  produces  carbonic  acid ;  that  it  cannot  br)  cut  with  any 
known  substance;  together  with  many  other  ascertainad  propeities,  and  the  fact  tha' 
there  exist  an  indefmite  number  still  unascertained. 
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In  regard  to  all  substances  which  are  chemical  compounds,  and 
which  therefore  may  be  regarded  as  products  of  the  juxtaposition  of 
substances  different  in  Kind  from  themselves,  there  is  considerable 
reason  to  presume  that  the  specific  properties  of  the  compound  are 
consequent,  as  effects,  upon  some  of  the  properties  of  the  elements,  * 
although  but  little  progress  has  yet  been  made  in  tracing  any  invariable 
relation  between  the  latter  and  the  former.  Still  more  strongly  will  a 
similar  prestunption  exist,  when  the  object  itself,  as  in  the  case  of 
organized  beings,  is  no  primeval  agent,  but  an  effect,  which  depends 
upon  a  cause  or  causes  for  its  very  existence.  The  Kinds  therefore 
which  are  called  in  chemistry  simple  substances,  or  elementary  natural 
agents,  are  the  only  ones,  any  of  whose  properties  can  with  certainty 
be  considered  ultimate;  and  of  these  the  ultimate  properties  are 
probably  much  more  numerous  than  we  at  .present  recognize,  since 
every  successful  instance  of  the  resolution  ot  the  properties  of  their 
compounds  into  simpler  laws,  generally  leads  to  die  recognition  ot 
properties  in  the  elements  distinct  from  any  previously  known.  The 
resolution  of  the  laws  of  the  heavenly  motions,  established  the  pre- 
viously unknown  ultimate  propeirty  of  a  mutual  attraction  between  all 
bodies :  the  resolution,  so  far  as  it  has  yet  proceeded,  of  the  laws  of 
crystalization,  of  chemical  composition,  electricity,  magnetism,  &c.» 
points  to  various  polarities,  ultimately  inherent  in  the  particles  of  which 
Dodies  are  composed;  the  comparative  atomic  weights  of  different 
kinds  df  bodies  were  ascertained  by  resolving,  into  more  general  laws, 
the  uniformities  observed  in  the  proportions  m  which  substances  com- 
bined with  one  another ;  and  so  forth.  Thus  although  every  resolution 
of  a  complex  uniformity  into  simpler  and  more  elementary  lavirs  has 
an  apparent  tendency  to  diminish  the  number  of  the  idtimate  properties, 
and  really  does  remove  many  properties  frt>m  the  list ;  yet  (since  the 
result  of  this  simplifying  process  is  to  trace  up  an  ever  greater  variety 
of  different  effects  to  the  same  aeents,)  the  further  we  advance  in  this 
direction,  the  greater  number  of  distinct  properties  we  are  forced  to 
recognize  in  one  and  the  same  object :  the  coexistences  of  which  prop- 
erties must  accordingly  be  ranked  among  the  ultimate  generalities  of 
nature. 

§  3.  There  are,  therefore,  only  two  kinds  of  propositions  which  assert 
an  uniformity  of  coexistence  between  properties.  Either  the  properties 
depend  on  causes,  or  they  do  not.  If  they  do,  the  proposition  which 
affirms  them  to  be  coexistent  is  a  derivative  law  of  coexistence  between 
effects,  and  until  resolved  into  the  laws  of  causation  upon  which  it 
depends,  is  an  empirical  law,  and  to  be  tried  by  the  principles  of 
induction  to  which  such  laws  are  amenable.  If,  on  the  other  hand, 
the  properties  do  not  depend  upon  causes,  but  are  ultimate  properties; 
then  if  it  be  true  that  they  invariably  coexist,  they  must  both  be  ulti 
mate  properties  of  one  and  the  same  Kind ;  and  it  is  of  these  only  that 
the  coexistences  can  be  classed  as  a  peculiar  sort  of  laws  of  nature. 

When  we  affirm  that  all  crows  are  black,  or  that  all  negroes  have 
woolly  hair,  we  assert  an  uniformity  of  coexistence.  We  assert  that 
the  property  of  blackness,  or  of  having  woolly  hair,  invariably  coexists 
with  the  properties  which,  in  common  language,  or  in  the  scientific 
classification  that  we  adopt,  are  taken  to  constitute  the  class  crow,  or 
the  class  negro.  Now,  supposing  blackness  to  be  an  ultimate  property 
X  X 
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of  black  objects,  or  woolly  hair  an  ultimate  property  of  the  aaimais 
which  possess  it;  supposing  that  diese  properties  are  not  results  of 
causation,  are  not  connected  with  antecedent  phenomena  b  j  any  law ; 
then  if  all  crows  are  black,  and  all  negroes  have  woolly  hair,  those 
*  must  be  ultimate  properties  of  the  Kind  erato,  or  negro,  or  of  some 
Kind  which  includes  them.  If,  on  the  contraiy,  blackness  or  woolly 
hair  be  an  effect  depending  on  causes,  these  general  propositions  are 
manifestly  empirical  taws?  and  all  that  has  already  been  said  respect- 
ing that  cla^  of  generalizations  may  be  applied  without  modification 
to  these. 

Now,  we  have  seen  that  in  the  case  of  all  compounds-— of  all  things, 
in  shorty  except  the  elementary  substances  and  primary  powers  of 
nature— the  presumption  is,  that  the  properties  do  really  depend  upon 
causes ;  and  it  is  impossible  in  any  case  whatever  to  be  certain  that 
they  do  not.  We  therefore  should  not  be  safe  in  claiming  for  any 
generalization  respecting  the  coexistence  of  properties,  a  degree  of 
certainty  to  which,  if  the  properties  should  happen  to  be  the  result  of 
causes,  it  would  have  no  olami.  A  generalization  respecting  coexist- 
ence, or  in  other  words  respecting  the  properties  of  Kinds,  may  be  an 
ultimate  truth,  but  it  may,  also,  be  merely  a  derivative  one ;  and  since, 
if  so,  it  is  one  of  those  derivative  laws  which  are  neither  laws  of 
causation,  nor  have  been  resolved 'into  die  Ittws  of  causation  upon 
which  they  depend,  it  can  possess  no  higher  degree  of  evidence  than 
belongs  to  an  empirical  law. 

§  4.  This  conclusion  will  be  confinned  by  the  consideration  of  one 
great  deficiency,  which  precludes  the  application  to  the  ultim'ate  unf- 
rormities  of  coexistence,  of  a  system  of  rigrorous  and  scientific  induc- 
tion, such  as  the  uniformities  in  the  succession  of  phenomena  have 
been  found  to  be  susceptible  of.  The  basis  of  such  a  system  is  want- 
ing: there  is  no  genersd  axiom,  standing  in  the  same  relation  to  the 
uniformities  of  coexistence  as  the  law  of  causation  does  to  those  of  suc- 
cession. The  Methods  of  Induction  applicable  to  the  ascertainment  of 
causes  and  effects,  are  grounded  upon  the  principle  that  everything 
which  has  a  beginning  must  have  some  cause  or  other ;  that  among 
the  circumstances  which  actually  existed  at  the  time  of  its  commence- 
ment, there  is  certainly  some  one  or  more,  upon  which  die  effect  in 
question  is  unconditionally  consequent,  and  on  the  repetition  of  which 
it  would  certainly  again  recur.  But  in  an  inquixy  whether  some  kind 
(as  crow)  universally  possesses  a  certain  property  (as  blackness),  there 
is  no  room  for  any  assumption  analogous  to  this.  We  have  no  pre- 
vious certainty  that  the  property  must  have  something  which  constant- 
ly coexists  with  it ;  must  have  an  invariable  coexistent,  in  the  same 
manner  aa  an  event  must  have  an  invariable  antecedent  When  we 
feel  pain,  we  must  be  in  some  circumstances  under  which  if  exactly 
repeated  we  should  always  feel  pain.  But  when  we  are  conscious  of 
blackness,  it  does  not  follow  diat  there  is  something  present  of  which 
blackness  is  a  constant  accompaniment.  There  is,  t^refore,  no  room 
tar  elimination ;  no  Method  of  Agreement  or  Difference,  or  of  Con* 
comitant  Variations  (which  is  but  a  modification  either  of  the  Method 
of  Agreement  or  of  tiie  Method  of  Difference).  We  cannot  conclude 
that  the  blackness  we  see  in  crows  must  be*  an  invariable  property  of 
crows,  merely  because  there  is  nothing  else  present  of  which  it  can  be 
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an  invariable  property.  We  therefore  inquire  into  the  truth  of  a 
proposition  like  "  All  crows  are  black,"  under  the  same  disadvantage 
as  if,  in  our  inquiries  into  causation,  we  were  compeUed  to  let  in,  as 
one  of  the  possibilities,  that  the  effect  may  in  that  particular  instance 
have  arisen  without  any  cause  at  alL 

To  overlook  this  grand  distinction  was,  as  it  seems  to  me,  the  capital 
error  in  Bacon's  view  of  inductive  philosophy.  The  principle  of  elim- 
ination, that  great  Ibgical  instrument  whi<m  he  had  the  immense  merit 
of  first  bringing  into  ^ener3l  use,  he  deemed  applicable  in  the  same 
sense  and  in  as  unqualified  a  manner,  to  the  investigation  of  the  coex- 
istences, as  to  that  of  the  successions  of  phenomena.  He  seems  to 
have  thought  that  as  every  event  has  a  cause,  or  mvariable  antecedent, 
so  every  property  of  an  object  has  ui  invariable  co^cistent,  which  he 
called  its  Form :  and  the  examples  he  chiefly  selected  for  the  applica- 
tion and  illustration  of  his  method,  were  inquiries  into  such  Forms; 
attempts  to  determine  in  what  else'  all  those  objects  resembled,  which 
agi'eed  in  some  one  general  property,  as  hardness  or  sofbness,  dryness 
or  moistness,  heat  or  coldness^ '  Such  inquiries  could  lead  to  no  result. 
The  objects  seldom  have  any  such  circumstance  in  common.  They 
usually  agree  in  the  one  point  inquired  into,  and  in  nothing  else.  A 
great  proportion  of  the  properties  which,  so  far  as  we  can  conjecture, 
are  the  hkeliest  to  be  really  ultimate,  would  seem  to  be  inherently 
properties  of  many  different  Kinds  of  things,  not  allied  in  any  other 
respect.  And  as  for  the  properties  which,  being  effects  of  causes,  we 
are  able  to  give  some  account  of,  they  have  generally  nothing  to  do 
with  the  ultimate  resemblances  or  diversitieB  in  the  objects  themselves, 
but  depend  upon  some  outward  circumstances,  under  the  influence  oj 
which  any  objects  whatever  are  capable  of  manifesting  those  proper^ 
ties :  as  is  emphatically  die  case  with  those  favorite  subjects  of  Bacon's 
scientific  inquiries,  hotness  and  coldness;  as  well  as  with  hardness 
and  sofbnessy  solidity  and  fluidity,  and  many  other  very  conspicuous 
qualities. 

In  the  absence,  ^en,  of  any  universal  law  of  coexistence,  similar 
to  the  universal  law  of  causation  which  regulates  sequence,  we  are 
thrown  back  upon  the  unscientific  induction  of  the  ancients,  per  enu- 
meratianem  nmplieem,  ubi  nan  reperitur  inttantia  cojUradici4>ria,  The 
reason  we  have  for  believing  that  all  crows  are  black,  is  simply  that  we 
have  seen  and  heard  of  many  black  crows,  and  never  of  one  of  any 
other,  color.  It  remains  to  be  considered  how  fi&r  this  evidence  can 
reach,  and  how  we  are  to  measure  its  strength  in  any  given  case. 

§  5.  It- sometimes  happens  that  a  mere  change  in  the  mode  of  vei- 
baUy  enun(»at]zig  a  question,  although  nothing  is  really  added  to  the 
meaning  expressed,  is  of  itself  a  considerable  step  towards  its  solution. 
This,  I  thiuK,  happens  in  the  present  instance.  The  degree  of  cer- 
tainty of  any  generaUzation  which  rests  upon  no  other  evidence  than 
the  agreement,  so  far  as  it  goes,  of  all  past  observation,  is  but  another 
phrase  for  the  degree  of  improbability  that  an  exception,  if  it  existed, 
could  have  hitherto  remained  unobserved.  The  reason  for  believing 
that  all  crows  are  black,  is  measured  by  the  improbability  that  crows 
of  any  other  color  should  have  existed  to  the  present  time  without  our 
being  aware  of  it  Let  us  state  the  question  in  this  last  mode,  and 
consider  what  is  implied  in  the  supposition  that  there  may  be  crows 
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which  are  not  bhick,  and  under  what  conditions  we  can  lie  justified  in 
regarding  this  as  incredible. 

If  there  really  exist  crows  which  are  not  black,  one  of  two  things 
must  be  the  fact.  Either  the  circumstance  of  blackness,  in  all  crows 
hitherto  observed,  must  be,  as  it  were,  an  accident,  not  connected  with 
any  distinction  of  Rind;  or  if  it  be  a  property  of  Kind,  the  crows 
which  are  not  black  must  be  a  new  Kind,  a  Kind  hitherto  oyeriooked, 
though  coming  under  the  same  general  description  by  which  crows 
have  hitherto  been  characterized.  The  first  supposition  would  be 
proved  true  if  we  were  to  discover  casually  a  white  crow  among  black 
ones,  or  if  it  were  found  that  black  crows  sometimes  turn  white.  The 
second  would  be  shown  to  be  the  fact  if  in  Australia  or  Central  Africa 
a  species  or  a  race  of  white  or  gray  crows  were  found  to  prevail. 

^  6.  The  former  of  these  suppositions  necessarily  implies,  that  the 
color  is  an  effect  of  causation.  If  blackness,  in  the  crows  in  which  it 
has  been  observed,  be  not  a  property  of  Kind,  but  can  be  present  or  ab- 
sent without  any  difference,  generally,  in  the  properties  of  the  object ; 
then  it  is  not  an  ultimate  fact  in  the  individuals  themselves,  but  is  cer- 
tainly dependent  upon  a  cause.  There  are,  no  doubt,  many  properties 
which  vary  from  individual  to  individual  of  the  same  Kind,  even  the 
same  infima  species,  or  lowest  Kind.  A  flower  may  be  either  white 
or  red,  without  differing  in  any  other  respect.  But  these  properties 
are  not  ultimate ;  they  depend  on  causes.  So  far  as  the  properties  of 
a  thing  belong  to  its  own  nature,  and  do  not  arise  from  some  cause 
extrinsic  to  it,  they  are  always  the  same  in  the  same  Kind.*  Take, 
for  instance,  all  simple  substances  and  elementary  powers ;  the  only 
things  of  which  we  ai^e  certain  that  some  at  least  of  the  properties  are 
really  ultimate.  Color  is  generally  esteemed  the  most  variable  of  all 
properties :  yet  we  do  not  find  that  sulphur  is  sometimes  yellow  and 
sometimes  white,  or  that  it  varies  in  color  at  all,  except  so  far  as  color 
is  the  effect  of  some  extrinsic  cause,  as  of  the  sort  of  light  thrown  upon 
it,  the  mechanical  arrangement  of  the  particles,  &:c.  fas  after  fusion). 
We  do  not  find  that  iron  is  sometimes  fluid  and  sometimes  solid  at  the 
same  temperature ;  gold  sometimes  malleable  and  sometimes  brittle  ; 
that  hydrogen  will  sometimes  combine  with  oxygen  and  sometimes 
not ;  or  the  like.  If  from  simple  substances  we  pass  to  any  of  their 
definite  compounds,  as  vrater,  lime,  or  sulphuric  acid,  there  is  the  same 
constancy  in  their  properties.  When  properties  vary  from  individual 
to  individual,  it  is  either  in  the  case  of  miscellaneous  aggregations, 
such  as  atmospheric  air  or  rock,  composed  of  heterogeneous  substances, 
and  not  constitiiting  or  belonging  to  any  real  Kind,  or  it  is  in  the  case 
of  organic  beings.  In  them,  indeed,  there  is  variability  in  a  high 
degree.  Animals  of  the  same  species  and  race,  human  beings  of  the 
same  age,  sex,  and  country,  will  be  most  different,  for  example,  in  face 
and  figure.  Bu^  organized  beings  (from  the  extreme  complication  of 
the  laws  by  which  they  are  regulated)  being  more  eminently  modifi- 
-able,  that  is,  liable  to  be  influenced  by  a  greater  number  and  variety 
of  causes,  than  any  other  phenomena  whatever;  having,  moreover, 
themselves  had  a  beginning,  and  therefore  a  cause ;  there  is  reason  to 

*  I  do  not  here  indade  among  propertiat  the  accidents  of  anantity  and  local  ocsitifln. 
Every  one  is  aware  that  no  distinctions  of  Kind  can  be  grounded  upon  these ;  and  that  thej 
410  incident  equally  to  things  of  dijQferent  Kinds  and  to  things  of  the  same. 
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belieytf  that  none  of  their  pro|>ertie8  are  ultimate,  but  all  of  them  deriv* 
ative,  and  produced  by  causation.  And  the  presumption  is  confirmed 
by  the  fact  that  the  properties  which  vary  from  one  individual  to 
another,  also  generally  vary  more-  or  less  dt  different  times  in  the  same 
individual;  which  variation,  like  any  other  event,  supposes  a  cause, 
and  implies,  consequently,  that  the  properties  are  not  independent  of 
causation. 

If,  therefore,  blackness  be  merely  accidental  in  cr>ws,  and  capable 
of  varying  while  the  Kind  remains  the  same,  its  presence  or  absence 
is  doubtless  no  ultimate  &ct,  but  the  effect  of  some  unknown  cause ; 
and  in  that  case  the  universality  of  the  experience  that  all  crows  are 
black  is  sufficient  proof  of  a  common  cause,  and  establishes  the  gener 
alization  as  an  empirical  law.  Since  there  are  immmerable  inatancea 
in  the  affirmative,  and  hitherto  none  at  all  in  the  negative,  the  causes 
on  which  the  property  depends  must  exist  everywhere  in  the  limits  of 
the  observations  which  have  been  made ;  and  the  proposition  may  be 
received  as  universal  within  those  limits,  and  with  the  allowable  degree 
of  extension  to  adjacent  cases. 

§  7.  If,  in  the  second  place,  the  property,  in  the  instances  in  which 
it  has  been  observed,  is  not  an  effect  of  causation,  it  is  a  property  ol 
Kind ;  and  in  that  case  the  generalizaJtion  can  only  be  set  aside  by  the 
discovery  of  a  .new  Kind  of  crow.  That,  however,  a  peculiar  Kind, 
not  hitherto  discovered,  should  exist  in  nature,  is  a  supposition  so  often 
realized,  that  it  cannot  be  considered  at  all  improbable.  We  have 
nothing  to  authorize  us  in  attempting  to  limit  the  Kinds  of  things  which 
exist  in  nature.  The  only  untikeHhood  would  be  that  a  new  Kind 
should  be  discovered  in  localities  which  there  was  previously  reason  to 
?>elieve  had  been  thoroughly  explored;  and  even  this  improbability 
depends  upon  the  degree  of  conspicuousness  of  the  differ^ice  between 
the  newly  discovered  Kind  and  all  others,  since  new  Eonds  of  minerals, 
plants,  and  even  animals,  previously  overlooked  or  confounded  with 
Icnown  species,  are  still  continually  detected  in  the  most  frequented 
situations.  On  this  second  ground,  therefore,  as  well  as  on  the  first* 
the  observed  uniformity  of  coexistence  can  only  hold  good  as  an  enmir- 
ical  law,  within  the  limits  not  only  of  actual  observation,  but  ot  an 
observation  as  accurate  as  the  nature  of  the  case  required.  And  hence 
it  is  that  (as  remeirked  in  an  early  chapter  of  the  present  Book)  we  so 
often  give  up  generalizations  of  this  class  at  the  first  summons.  If  any 
credible  witness  stated  that  he  had  seen  a  white  crow,  under  circum- 
stances which  made  it  not  incredible  that  it  shouldiiave  escaped  notice 
previously,  we  should  give  full  credence  to  the  statement. 

It  appears,  then,  that  the  uniformities  which  obtain  in  the  coex- 
istence of  phenomena— those  which  we  have  reason  to  consider  as 
ultimate,  no  less  than  those  which  arise  irom  the  laws  of  causes  yet 
undetected — are  entitled  to  reception  only  as  empirical  laws ;  are  not 
to  be  presumed  true  except  in  the  limits  of  time,  place,  and  circum* 
stance,  in  which  the  observations  were  made,  or  except  in  cases  strictly 
adjacent. 

{  8.  We  have  seen  in  the  last  chapter  that  there  is  a  point  of  gener- 
ality at  which  empirical  laws  become  as  certain  as  laws  of  nature,  or 
rather,  at  which  there  is  no  longer  any  distinction  between  empirica.' 
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lawB  and  laws  of  nature.  As  empirical  laws  approach  this  pout,  ic 
other  words,  as  they  rise  in  their  degree  of  generality,  they  become 
more  certain ;  their  universality  may  be  more  strongly  relied  upon. 
For,  in  the  fiiBt  place,  if  ihey  are  results  of  causation  (which,  even 
in  the  class  of  uniformities  treated  of  in  the  present  chapter,  we  never 
can  b)  certain  that  they  are  not)  the  more  general  they  are,  the  greaten 
is  proved  to  be  the  space  over  which  the  necessary  collocations  pre- 
vail, and  within  which  no  causes  exist  capable  of  counteracting  the 
unknown  causes  upon  which  the  empirical  law  depends.  To  say  that 
anything  is  an  invariable  property  of  some  very  limited  class  of  objects, 
is  to  say  that  it  invariably  accompanies  some  very  numerous  and  com- 
plex group  of  distinguishing  properties ;  which,  if  causation  be  at  all 
concerned  in  the  matter,  argues  a  combination  of  many  causes,  and 
therefore  a  very  great  liability  to  counteraction ;  while  the  compara* 
tively  narrow  range  of  the  observations  renders  it  impossible  to  pre- 
diet  to  what  extent  unknown  counteracting  causes  may  be  distributed 
throughout  nature.  But  when  a  generalization  has  been  found  to  hold 
good  of  a  very  large  proportion  of  all  things  whatever,  it  is  already 
proved  that  nearly  all  the  causes  which  exist  in  nature  have  no  power 
over  it ;  that  very  few  changes  in  the  combination  of  causes  can  affect 
it;  since  the  greater  number  of  possible  combinations  must  have 
already  existed  ia  some  one  or  other  of  the  instances  \n  which  it  has 
been  found  true.  If,  therefore,  any  empirical  law  is  a  result  of  causa- 
tion, the  more  general  it  is,  the  more  it  may  be  depended  upon.  And 
even  if  it  be  no  result  of  causation,  but  an  ultimate  coexistence,  the 
more  general  it  is,  the  greater  amount  of  experience  it  is  derived  irom, 
and  the  greater  ther^ore^  is  the  probabihty  that  if  exceptions  had 
existed,  some  would  already  have  presented  themselves. 

For  these  resAons,  it  requires  much  more  evidence  to  establi^  an 
exception  to  one  of  the  more  general  empirical  laws  than  to  the  more 
special  ones.  We  should  not  have  any  diniciilty  in  believing  that  there 
might  be  a  new  Rind  of  crow ;  or  a  kind  of  bird  resembling  a  crow  in 
the  properties  hitherto  considered  distinctive-  of  that  Kind.  But  it 
would  requiiv  stronger  proof  to  convince  us  of  the  existence-  of  a  kind 
of  crow  having  properties  at  variance  with  any  generally  recognized 
universal  proper^  of  birds ;  and  a  still  higher  degree  if  fhe  propeities 
conflict  with  any-  recognized  universal  property  of  animals.  And  this 
is  conformable  to  the  mode  of  judement  recommended  by  the  common 
sense  and  general  practice  of  mankind,  who  are  more  incredulous  as  to 
any  novelties  in  nature,  accoiding  to  tb^..  degree  of  generality  of  the 
experience  which  these  novelties  seem  to  contradict. 

§  9.  Still,  however,  even  these  greater  generalizations,  which  em- 
brace comprehensive  Rinds,  containing  under  them  a  great  number 
and  variety  of  infiniiB  species^  are  only  empirical  laws,  resting  upon 
induction  by  simple  enumeration  merely,  and  not  upon  any  process  of 
elimination,  a  process  wholly  inapplicable  to  the  kind  of  case.  Such 
generalizations,  therefore,  ought  to  be  grounded  upon  an  examinadon 
of  all  the  infima  species  comprehended  in  them,  and  not  of  a  portion 
only.  *We  cannot  conclude,  merely  because  a  proposition  is  true  of  a 
number  of  things  resembling  one  another  only  in  being  animals,  that 
it  is  therefore  true  of  all  animals*  If,  indeed,  anything  be  trae  of 
species  which  differ  more  from  one  another  than  eitr  er  difiers  fiom  a 
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third,  (especially  if  that  third  species  occupies  in  most  of  its  known 
properties  a  position  between  me  two  former,)  there  is  some  proba* 
bility  that  the  same  thing  will  also  be  true  of  that  intermediate  species; 
for  it  is  often,  though  by  no  means  universally,  found,  that  there  is  a 
sort  of  parallelism  in  the  properties  of  different  kinds,  and  that  their 
degree  of  unlikeness  in  one  respect  bears  some  proportion  to  their 
unlikeness  in  others.  We  see  this  parallelism  in  the  properties  of  the 
different  metals;  in  those  of  sulphur,  phosphorus,  and  carbon;  of 
oxygen,  chlorine,  iodine,  and  brome ;  in  the  natural  orders  of  plants 
and  animaler,  &c.  But  there  are  innumerable  anomalies  and  exoep" 
tions  to  this  sort  of  conformity,  or  rather  the  oonfiMrnuty  itself  is  but  an 
anomaly  and  an  exception  in  nature. 

Universal  propositions,  therefore,  respecting  the  propeities  of  su- 
perior Kinds,  unless  gprounded  on  proved  or  presumed  canuexion  by 
causation,  ought  not  to  be  hazarded  except  after  separately  examining 
every  knovm  sub-kind  included  in  the  larger  Kind.  And  even  then 
such  generalizations  must  be  held  in  readiness  to  be  given  up  on  the 
occurrence  of  some  new  anomaly,  which,  when  the  unifonnity  is  not 
derived  from  causation,  can  never,  even  in  the  case  of  the  most  general 
of  these  empirical  laws,  be  considered  very  improbable.  Thus  all  the 
universal  propositions  which  it  has  been  attenmted  to  lay  down 
respecting  simple  substances,  or  concerning  any  of  the  olaases  which 
have  been  formed  aaoong  simple  substanses  (and  the  attempt  has  been 
oft^i  made)  have^  with  the  progress  of  experience,  either  faded  into 
inanity,  or  been  proved  to  oe  eironeous ;  and  each  Kind  of  simple 
substance  remains  with  its  own  collection  of  properties  apart  from  the 
rest,  saving  a  certain  parallelism  with  a  few  othisr  Kinds,  the  most 
similar  to  itself.  In  organized  beings,  indeed,  there  are  abundance  of 
propositions  ascertained  to  be  univensaily  true  of  superior  genera,  to 
many  of  which  the*  discovery  hereafter  of  any  exceptions  must  be 
regarded  as  su{»«me]j  improbable.  But  ihese^  as  already  observed, 
are,  we  have  every  reason  to  believe,  truths  dependent  upon  causation. 

Uniformities  of  coexistence,  then,  not  only  when  they  are  conse- 
quences of  tflawB  of  succession,  .but  also  when  they  are  ultimate  truths, 
must  be  ranked,  for  the  purposes  of  logic,  among  empirical  laws ;  and 
are  amenable  in  every  respect  to  the  same  rules  with  those  unresolved 
uniformities  which  are  known  to  be  dependent  upon  causation.  a 


CHAPTER  XXIII. 

or  APPBOZDf  ATR  OKNERALIZATIONS,  AND  PBOBABLE  EVIDENCE. 

§  1.  In  our  inquiries  into  the  nature  of  the  inductive  process,  we 
have  hitherto  coniSned  our  notice  to  such  generalizations  m»n  experi- 
ence as  profess  to  be  universally  true.  We  indeed  recognized  a 
distinction  between  generalizations  which  are  certain  and  those  which 
are  only  probable:  but  the  propositidns  themselves,  though  they 
differed  in  being  more  or  less  doubtful  in  the  one  case,  and  not  at  all 
doubtful  in  the  other,  were  always  of  the  form,  Every  A  is  B ;  they 
claimed  nothing  less  than  universality,  whatever  might  be  the  com- 
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pleteness  or  the  incompleteness  of  our  assurance  of  their  truth.  Tkerb 
remain,  however,  a  class  of  propositions  aTowedly  not  universal ;  in 
which  it  is  not  pretended  that  the  predicate  is  always  true  of  the 
subject ;  but  the  value  of  which,  as  generalizations,  is  nevertheless 
extremely  great  An  important  portion  of  the  field  of  inductive 
V  knowledge  does  not  consist  of  universal  truths,  but  of  approximations 
to  such  truths ;  and  when  a  conclusion  is  said  to  rest  upon  probable 
evidence,  the  premisses  it  is  drawn  from  are  usually  generalizations  of 
this  sort. 

As  every  certain  inference  respecting  a  particular  case,  implies  that 
there  is  ground  for  a  general  proposition,  of  the  form,  Every  A  is  B; 
r-^o  does  every  probable  inference  suppose  that  there  is  ground  for  a 
\  proposition  of  the  form,  Most  A  are  B :  and  the  degree  of  probability 
of  the  inference  in  an  average  case,  will  depend~upoh  the  -pTopatti^ 
between  ttie  number  of  instances  existing  in  nature  whicli  accord  with 
the  generalization,  ^nd:' the  number  of  those  which  conflict  vnth  it. 

§  2.  Propositions  in  the  form,  Most  A  are  B,  are  of  a  very  different 
degree  of  importance  in  science,  and  in  the  practice  of  life.  To  the 
scientific  inquirer  they  are  valuable  chiefly  as  materials  for,  and  steps 
towards,  universal  truths.  The  discovery  of  these  is  the  proper  end 
of  science :  its  work  is  not  done  if  it  stops  at  the  proposition  that  a 
majority  of  A  are  B,  without  circumscribing  that  majority  by  some 
common  character,  fitted  to  distinguish  them  from  the  minority.  Inde- 
pendently of  the  inferior  precision  of  such  imperfect  generalizations, 
and  the  inferior  assurance  with  which  they  can  oe  applied  to  individual 
cases,  it  is  plain  that,  compared  with  exact  genenilizations,  they  are 
almost  useless  as  means  of  discovering  ulterior  truths  by  way  of 
deduction.  We  may,  it  is  true,  by  combming  the  proposition.  Most  A 
are  B,  with  an  universal  proposition,  Every  B  is  C,  arrive  at  the  con- 
clusion that  most  A  are  C.  But  when  a  second  proposition  of  the 
approximate  kind  is  introduced — or  even  when  there  is  but  one,  if 
that  one  be  the  major  premiss — nothing  can  be  positively  concluded. 
When  the  major  is  Most  B  are  D,  then,  even  if  the  minor  be  Every  A 
IS  B,  we  cannot  infer  that  most  A  are  D,  or  with  any  certainty  that 
^  even  some  A  are  D.  Though  the  majority  of  the  class  B  have  the 
attribute  signified  by  D,  the  whole  of  the  sub-class  A  may  belong  to 
the  minority. 

Though  so  little  use  can  be  made,  in  science,  of  approximate  gen- 
eralizations, except  as  a  stage  on  the  road  to  something  better,  for 
practical  guidance  they  are  oflen  all  we  have  to  rely  upon.  Even 
when  science  has  really  determined  the  universal  laws  of  any  phe- 
nomenon, not  only  are  those  laws  generally  too  much  encumbered 
with  conditions  to  be  adapted  for  every-day  use,  but  the  cases  which 
present  themselves  in  life  are  too  complicated,  and  our  decisions 
require  to  be  taken  too  rapidly,  to  admit  of  waiting  till  the  existence 
of  a  phenomenon  can  be  proved  by  what  have  been  scientifically 
ascertained  to  be  universal  marks  of  it.  To  be  indecisive  and 
reluctant  to  act,  because  we  have  not  evidence  of  a  perfectly  con- 
clusive character  to  act  upon,  is  a  defect  sometimes  incident  to  scientific 
minds,  but  which,  wherever  it  exists,  renders  them  unfit  for  practical 
emergencies.  If  we  would  succeed  in  action,  we  must  judge  by  indi- 
cations which  although  they  do  not  generally  mislead  us,  sometimes 
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lo;  and  must  make  up  as  far  as  possible  for  the  incomplete  coBclusive- 
less  of  any  one  indication,  by  obtaining  otbexv  to  corroborate  it.  Tbe 
principles  of  induction  applicable  to  approximate  generalization  are 
therefore  a  not  less  important  subject  of  inquiry,  than  the  rufes  for  the 
mvestiffation  of  universal  truths;  and  might  reasonably  be  expected 
to  detain  us  almost  as  long,  were  it  not  that  these  principles  are  mere 
i;orollari6s  from  those  which  have  been  already  treated  of. 

§  3.  There  are  two  sorts  of  cases  in  which  we  are  forced  to  guide 
ourselves  by  generalizations  of  the  imperfect  form,  Most  A  are  B. 
The  first  is,  when  we  have  no  others ;  when  we  have  not  been  able  to 
carry  our  investigation  of  the  laws  of  the  phenomena  any  further ; 
as  in  the  following  propositions :  Most  dark-eyed  persons  have  dark 
hair ;  Most  springs  contain  mineral  substances ;  Most  stratified  forma- 
tions contain  fossils.  The  importance  of  this  class  of  generalizations  is 
not  very  great ;  for,  though  it  frequently  happens  that  we  see  no  rea- 
son why  diat  which  is  true  of  most  individuals  of  a  class  is  not  true  of 
the  remainder,  nor  are  able  to  bring  the  former  under  any  general 
description  which  can  distinguish  them  from  the  latter,  yet  lif  we  are 
willing  to  be  satisfied  with  propositions  of  a  less  degree  of  generality, 
and  to  break  down  the  class  A  into  sub-classes,  we  may  generally 
obtain  a  collection  of  propositions  exactly  true.  We  do  not  know  why 
most  wood  is  lighter  man  water,  nor  can  we  point  out  any  genend 
property  which  discriminates  wood  that  is  lighter  than  water  fr*om  that 
which  is  heavier.  But  yre  know  exactly  what  species  are  the  one  and 
what  the  other.  And  if  we  meet  with  a  specimen  not  conformable  to 
any  known  species  (the  only  case  in  which  our  previous  knowledge 
affords  no  other  guidance  than  the  approximate  generalization),  we 
can  generally  mfJte  a  specific  experiment,  which  is  always  a  safer 
resource. 

It  ofi;ener  happens,  however,  that  the  proposition,  Most  A  are  B,  is 
not  the  ultimatum  of  our  scientific  progress,  though  the  knowledge  we 
possess  bevond  it  cannot  conveniently  be  brought  to  bear  upon  the 
particular  instance.  In  such  a  case,  we  know  well  enough  what  cir- 
cumstances really  distinguish  the  portion  of  A  which  have  the  attribute 
B  fi:t>m  the  poition  which  have  it  not,  but  have  no  means,  or  no  time, 
to  examine  whether  those  characteristic  circumstances  exist  or  not  in 
the  individual  case.  This  is  generally  the  situation  we  are  in  when 
the  inquiry  is  of  the  kind  called  moral,  that  is,  of  the  kind  which  have 
in  view  to  predict  human  actions.  To  enable  us  to  a£Brm  anything 
universally  concerning  the  actions  of  classes  of  men,  the  dassification 
must  be  grounded  upon  the  circumstances  of  their  mental  culture  and 
habits,  which  in  an  individual  ca#e  are  seldom  exactly  known ;  and 
classes  grounded  on  these  distinctions  would  never  precisely  accord 
with  those  into  which  mankind  are  necessarily  divided  for  social 
purposes.  Ail  propositions  which  can  be  framed  respecting  the  actions 
of  men  as  ordinarily  classified,  or  as  classified  according  to  any  kind  of 
outward  indications,  are  merely  approximate.  We  can  only  say.  Most 
men  of  a  particular  age,  profession,  country,  or  rank  in  society,  have 
such  and  such  qualities,  or.  Most  persons  when  placed  in  certain  cir- 
cumstances act  m  such  and  such  a  way.  Not  that  we  do  not  in  general 
know  well  enough  upon  what  causes  the  qualities  depend,  or  what  sort 
ai  persons  they  are  who  act  in  that  particular  way  *  but  we  have  sel- 
Yt 
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dom  the  means  of  knowing  whether  bxlj  individaal  person  has  beeir 
under  the  influence  of  those  causes,  or  is  a  person  of  that  particular 
sort.  We  could  replace  the  approximate  generalizations  by  proposi- 
tions uni^rsally  true;  but  these  would  hardly  ever  be  capable  of 
being  applied  to  practice.  We  should  be  sure  of  our  majors,  but  we 
should  not  be  able  to  get  minors  corresponding  to  them:  we  are 
forced  therefore,  to  draw  our  conclusions  from  coarser  and  more  fallible 
'ndications. 

§  4.  Proceeding  now  to  consider,  what  is  to  be  regaicded  as  £u£> 
ficient  evidence  of  an  approximate  generalization ;  we  can  have  no 
difficulty  m  at  once  reco^izing  that  when  admissible  at  all,  it  is  ad- 
missible only  as  an  empirical  law.  Propositions  of  the  form,  Every 
A  is  B,  are  not  necessarily  laws  of  causation,  or  ultimate  uniformities 
of  coexistence ;  propositions  like  Most  A  are  B,  cannot  be  so.  Propo- 
sitions hitherto  round  true  in  every  observed  instance,  may  yet  be  na 
necessary  consequence  of  laws  of  causation  or  of  ultimate  uniformities, 
and  unless  they  are  so,  may,  for  aught  we  know,  be  false  beyond  the 
limits  of  actual  observation :  still  more  evidently  must  thi^  be  the  case 
with  propositions  which  are  only  true  in  a  mere  majority  of  the  ob- 
served instances. 

There  is  some  difference,  however,  in  the  degree  of  certainty  of  the 
proposition.  Most  A  are  B,  according  as  that  approximate  generaliza- 
tion composes  the  whole  of  our  knowledge  of  the  subject,  or  not 
Suppose,  first,  that  the  former  is  the  case.  We  know  only  that  most 
A  are  B,  not  why  they  are  so,  nor  in  what  respect  those  which  are^ 
differ  from  those  which  are  not.  How  then  did  we  learn  that  most  A 
are  B  ?  Precisely  in  the  manner  in  which  we  should  have  learnt,  had 
such  happened  to  be  the  fact,  that  all  A  are  B.  We  collected  a  num 
ber  of  instances  sufficient  to  eliminate  chance,  and  having  done  so, 
compared  the  number  of  instances  in  the  affirmative  vnth  the  number  in 
the  negative.  The  result,  like  other  unresolved  derivative  laws,  can  be 
*  relied  on  solely  within  the  limits  not  only  of  place  and  time,  but  also  of 
'  circumstance,  under  which  its  truth  has  been  actually  observed ;  for 
y^  ,  as  we  are  supposed  to  be  ignorant  of  the  causes  which  make  the 
'  proposition  true,  we  cannot  tell  in  what  manner  any  new  circuinstance 
might  perhaps  affect  it.  The  proposition.  Most  judges  are  inaccessi- 
ble to  bribes,  would  be  fbund  true  of  Englishmen,  Frenchmen,  Ger- 
mans, North  Americans,  and  so  forth  ;  but  u  on  this  evidence  alone  we 
extended  the  assertion  to  Orientals,  we  should  step  beyond  the  limits, 
not  only  of  place  but  of  circumstance,  within  which  the  fact  had  been 
observed,  and  should  let  in  possibilities  of  the  absence  of  the  deter- 
mining causes,  or  the  presence  of  oounteracting  ones,  which  might  be 
fatal  to  the  approximate  generalization. 

In  the  case  where  the  approximate  proposition  is  not  the  ultimatum 
of  our  scientific  knowledge,  but  only  the  most  available  form  of  it  for 
our  practical  guidance  ;  where  we  know  not  only  that  most  A  have  the 
attribute  B,  but  also  the  causes  of  B,  or  some  pn^erties  by  which  the 
portion  of  A  which  has  that  attribute  is  distinguished  from  the  portion 
which  has  it  not ;  we  are  rather  more  favorably  situated  than  in  the 
preceding  case.  For  we  have  now  a  double  mode  of  ascertaining 
whether  it  be  true  that  most  A  are  B ;  the  direct  mode,  as  before, 
and  nn  indirect  one,  that  of  examining  whether  the  proposition  admits 
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of  being  deduced  from  the  known  cause,  or  from  the  known  criterion, 
of  B.  Let  the  q  lestion,  for  example,  be,  Whether  most  Scotchmen 
can  read  ]  We  may  not  have  observed,  or  received  the  testimony  of 
•  others  respecting,  a  sufficient  number  and  variety  of  Scotchmen  to 
ascertain  this  fact ;  but  when  we  consider  that  the  cause  of  being  able 
to  read  is  the  having  been  taught  it,  another  mode  of  determining  the 
question  presents  itself,  namely,  by  inquiring  whether  most  Scotchmen 
have  been  sent  to  schools  where  reading  is  effectually  taught.  Of 
these  two  modes,  sometimes  one  and  sometimes  the  other  is  the  more 
available.  In  some  cases,  the  frequency  of  the  effect  is  the  more  ac^ 
cessible  to  that  extensive  and  varied  observation  which  is  indispensable 
to  the  establishment  of  an  empirical  law ;  at  other  times,  the  frequency 
of  the  causes,  or  of  some  collateral  indications.  It  commonly  happens 
that  neither  is  susceptible  of  so  satisfactory  an  induction  as  could  be 
desired,  and  that  the  grounds  on  which  the  conclusion  is  received  are 
compounded  of  both.  Thus  a  man  may  believe  that  most  Scotchmen 
can  readi  because,  so  far  as  his  in&rmation  extends,  most  Scotch- 
men have  been  sent  to  school,  and  most  Scotch  schools  teach  reading 
effectually;  and  also  because  most  of  the  Scotchmen  whom  he  has 
known  or  heard  of,  could  read ;  though  neither  ot  these  two  sets  of 
observations  may  by  itself  fulfill  the  necessary  conditions  of  extent  and 
variety. 

Although  the  approximate  generalization  may  in  most  cases  be 
indispensable  for  our  guidance,  even  when  we  know  the  cause,  or 
some  certain  mark,  of  the  attribute  predicated;  it  needs  hardly  be 
observed  that  we  may  always  replace  the  uncertain  indication  by  a 
certain  one,  in  any  case  in  which  we  can  actually  recognize  the  ex- 
istence of  the  cause  or  mark.  For  example,  an  assertion  is  made 
by  a  witness,  and  the  question  is,  whether  to  believe  it.  If  we  do  not 
look  to  any  of  the  individual  circumstances  of  the  case,  we  have 
nothing  to  direct  us  but  the  approximate  generalization,  that  truth 
is  more  common  than  falsehooa,  or,  in  other  words,  that  most  per- 
sons, on  most  occasions,  speak  trutji.  But  if  we  consider  in  what 
circumstances  the  cases  when  truth  is  spoken  differ  from  those  in 
which  it  is  not,  we  find,  for  instance,  the  following :  the  witness's  being 
an  honest  man  or  not ;  his  being  an  cuxurate  observer  or  not ;  his 
having  an  interest  to  serve  in  the  matter  or  not  Now,  not  only  may 
we  be  able  to  obtain  other  approximate  generalizations  respecting  the 
de^ee  of  frequency  of  these  various  possibilities,  but  we  may  know 
which  of  them  is  positively  realized  in  the  individual  case.  That  the 
witness  has  or  has  not  an  interest  to  serve,  we  may  know  directly ; 
and  the  other  two  points  indirectly,  by  means  of  marks ;  as,  for  ex- 
ample, from  his  conduct  on  some  former  occasion ;  or  fix>m  his  rep- 
utation, which,  though  not  a  sure  mark,  affords  an  approximate 
generalization  (as,  for  instance.  Most  persons  who  are  reputed  honest 
by  those  with  whom  they  have  had  frequent  dealings,  are  really  so,) 
which  approaches  nearer  to  an  universal  truth  than  the  approximate 
general  proposition  with  which  we  set  out,  viz.,  Most  persons  on  most 
occasions  speak  truth. 

As  it  seems  unnecessary  to  dweU  any  further  upon  the  question  of 
the  evidence  of  approximate  generalizations,  we  shall  proceed  to  a  not 
less  important  topic,  that  of  the  cautions  to  be  observed  in  argumg 
from  these  incompletely  universal  propositions  to  particular  cases 
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§  5  So  far  as  re^rds  the  direct  application  of  an  approximate 
geneialization  to  an  individual  instance,  this  question  presents  no  diffi- 
culty. If  the  proposition,  Most  A  are  B,  has  been  established,  by  a 
sufficient  induction,  as  an  empirical  law,  we  may  conclude  that  any 
particular  A  is  B,  with  a  probability  proportioned  to  the  preponder-  | 
,  ance  of  the  number  of  affinnative  instances  over  the  number  of  excep-  I 
\  tions.  If  it  has  been  found  practicable  to  attain  numerical  precision 
in  the  data,  a  corresponding  degree  of  precision  may  be  riven  to  the 
evaluation  of  the  chances  of  error  in  the  conclusion.  If  it  can  be 
established  as  an  empirical  law  that  nine  out  of  every  ten  A  are  B, 
there  vnJl  be  one  chance  in  ten  of  error  in  assuming  that  any  A,  not 
individually  kno'wn  to  us,  is  a  B :  but  this  of  course  holds  only  within 
the  limits  of  time,  place,  and  circumstance,  embraced  in  the  observa- 
tions, and  therefore  cannot  be  counted  upon  for  any  sub-class  or  variety 
of  A  (or  for  A  in  any  set  of  external  circumstances)  which  were  not 
included  in  the  average.  It  must  be  added,  that  we  can  only  guide 
ourselves  by  the  proposition.  Nine  out  of  every  ten  A  are  B,  in  cases 
of  which  we  know  nothing  except  that  they  fall  vnthin  the  class  A. 
For  if  we  know,  of  any  particular  instance  i,  not  only  that  it  falls 
under  A,  but  to  what  species  or  variety  of  A  it  belongs,  we  shall 
generally  err  in  applying  to  i  the  average  struck  for  the  whole  genus, 
from  which  the  average  corresponding  to  that  species  alone  would,  in 
all  probability,  materially  difier.  And  so  if  i,  instead  of  being  a  par- 
ticular  sort  of  instance,  is  an  instance  known  to  be  under  the  influence 
of  a  particular  set  of  circumstances.  The  presumption  drawn  from 
the  numerical  propoitions  in  the  whole  genus  would  prcbably,  in  such 
a  case,  only  mislead.  A  general  average  should  only  be  applied  to  a 
case  which  is  neither  known,  nor  can  be  presumed,  to  be  other  than  an 
average  case.  Such  averages,  therefore,  are  commonly  of  little  use 
^^or  the  practical  guidance  of  any  affairs  but  those  which  concern  large 
numbers.  Tables  of  the  chances  of  life  are  useful  to  insurance  offices, 
but  they  go  a  very  little  way  towards  informing  any  one  of  the  chances 
of  his  own  life,  or  any  other  life  in  which  he  is  interested,  since  almost 
every  life  is  either  better  or  worse  than  the  average.  Such  averages 
can  only  be  considered  as  supplying  the  first  term  in  a  series  of  ap- 
proximations ;  the  subsequent  terms  proceeding  upon  an  appreciation 
of  the  circumstances  belonging  to  the  particular  case. 

§  6.  From  the  application  of  a  single  approximate  generalization  to 
individual  cases,  we  proceed  to  the  application  of  two  or  more  of  them 
together  to  the  same  case. 

When  a  judgment  applied  to  an  individual  instance  is  grounded 

upon  two  approximate  generalizations  taken  in  conjunction,  the  prop- 

^pjit6ns  may  cooperate  towards  the  result  in  two  diffisrent  ways.     In 

^^he  one,  eadi  proposition  is  separately  applicable  to  the  case  in  hand, 

^  ^    and  our  object  in  combining  them  is  to  give  to  the  conclusion  in  that 

y[^'  particular  case  the  double  probability  arising  from  the  two  propositions 

separately.     This  may  be  called  joining  two  probabilities  by  way  ot 

Addition;  and  the  result  is  a  probabDity  greater  than  either.     The 

other  mode  is,  when  only  one  of  the  propositions  is  directly  applicable 

to  the  case,  the  second  being  only  applicable  to  it  by  virtue  of  the 

application  of  the  first.     This  is  joimng  two  probabilities  by  way  ol 

Deduction ;  the  result  of  which  is  a  less  probability  than  either.     The 
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type  of  the  first  argument  ib.  Most  A  are  B ;  most  C  are  B ;  this 
tlung  is  both  an  A  and  a  C ;  therefore  it  is  probably  a  B.  The  type 
of  the  second  is,  Most  A  are  B ;  most  C  are  A ;  this  is  a  C ;  therefore 
it  is  probably  an  A,  therefore  it  is  probably  a  B.  The  first  is  exem- 
plified when  we  prove  a  fact  by  the  testimony  of  two  unconnected 
witnesses ;  the  second,  when  we  adduce  only  the  testimony  of  one 
witness  that  he  has  heard  the  thing  asserted  b^  another.  Or  again,  in 
the  first  mode  it  may  be  argued  that  the  accused  committed  the  crime, 
because  he  concealed  himself,  and  because  his  clothes  were  stained 
with  blood ;  in  the  second,  that  he  committed  it  because  he  washed  or 
burnt  his  clothes,  which  ia  supposed  to  render  it  probable  that  they 
were  stained  with  blood.  Instead  only  of  two  links,  as  in  these 
instances,  we  may  suppose  chains  of  a^  length.  A  chain  of  the 
former  kind  was  termed  by  Mr.  Benth^Bb*  a  self-con'oborative  chain 
of  evidence ;  the  second,  a  self-infirjxirttive  chain. 

When  approximate  generalizations  are  joined  byway  of  addition,  it 
is  easily  seen  firom  the  theory  of  probabilities  laid  down  in  a  former 
cheater,  in  what  manner  each  of  uxem  adds  to  the  probability  of  a  con- 
clusion which  has  the  warrant  of  the|n  all.  If  two  of  every  three  A  are  B, 
and  three  of  every  four  C  are  B,  tlije  probability  that  something  which 
is  both  an  A  and  a  C  is  a  B,  will  b^'  more  than  two  in  three,  or  than 
three  in  four.  Of  every  twelve  things  which  are  A,  all  except  four 
are  B,  by  the  supposition ;  and  if  tnp  whole  twelve,  and  consequently 
those  four,  have  the  characters  of  0  ffiudwise,  three  more  will  be  B  on 
diat  ground.  Therefore,  out  of  twelwwhich  are  both  A  and  C,  eleven 
are  B.  To  state  the  argument  in  anlner  way ;  a  thinj?  which  is  both 
A  and  C,  but  which  is  not  B,  is  fouM  in  only  one  of  three  sections 
of  the  class  A,  and  in  only  one  of  fouiflbctions  of  the  class  C ;  but  this 
fourth  of  O  beine  spread  over  the  vffole  of  A  indiscriminately,  only 
one-third  part  of  it  (or  one-twelilh  of  the  whole  number)  belongs  to  the 
third  section  of  A ;  therefore  a  thing  which  is  not  B  occurs  only  once, 
among  twelve  things  which  are  both  A  and  C.  The  argument  would, 
in  the  language  of  the  doctrine  of  chances,  be  thus  expressed  : — the 
chance  that  an  A  is  not  B  is  4,  the  chance  that  a  C  is  not  B  is  |,  hence 
if  the  thing  be  both  an  A  and  a  C  the  chance  is  -^  of  j-  =  ^ij. 

This  argument  presupposes  (as  the  reader  will  doubtless  have  re- 
marked) that  the  probabihties  arising  firom  A  and  C  are  independent 
of  one  another.  There  must  not  be  any  such  connexion  between  A 
and  0,  that  when  a  thing  belongs  to  the  one  class  it  will  therefore 
belong  to  the  other,  or  even  have  a  greater  chance  of  doing  so.  Else 
the  fourth  section  of  C,  instead  of  being  equally  distributed  over  the 
three  sections  of  A,  might  be  comprised  in  greater  proportion,  or  even 
wholly,  in  the  third  section ;  in  which  last  case  the  probability  aiising 
from  A  and  C  together  would  be  no  greater  than  that  arising  from  If  f« 
alone. 

When  approximate  generalizations  are  joined  together  in  the  other 
mode,  that  of  deduction,  the  degree  of  probability  of  the  inference,  in- 
stead of  increasing,  diminishes  at  each  step.  From  two  such  prem- 
isses as  Most  A  are  B,  Most  B  are  C,  we  cannot  with  certainty  conclude 
that  even  a  single  A  is  0 ;  for  the  whole  of  the  portion  of  A  which  in 
•ay  way  611s  i:^der  B,  may,  perhaps,  be  comprised  in  the  exceptional 
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part  of  it.  Still,  the  two  propositions  in  question  afford  an  appreciable 
probability  that  any  given  A  is  C,  provided  the  average,  on  which  the 
second  proposition  is  grounded,  was  taken  fairly  with  reference  to  the 
first ;  provided  the  proposition  Most  B  are  C  was  arrived  at  in  a  maii> 
her  leaving  no  suspicion  that  the  ^probability  arising  from  it  is  other- 
wise than  hxrij  distributed  over  the  section  of  B  which  belongs  to  A. 
For  although  the  instances  which  are  A  may  be  all  in  the  minority, 
they  may,  also,  be  all  in  the  majority  ;  and  the  one  possibility  is  to  be 
set  against  the  other.  On  the  whole,  the  probability  arising  from  the 
two  propositions  taken  together  will  be  correctly  measured  by  the 
probability  arising  from  the  one,  abated  in  the  ratio  of  that  arising 
from  the  other.  If  nine  out  of  ten  Swedes  have  light  hair,  and  eight 
out  of  nine  inhabitants  of  Stockholm  are  Swedes,  the  probability 
arising  from  these  two  propositions,  that  any  given  inhabitant  of  Stock- 
holm IS  light-haired,  vrill  amount  to  eight  in  ten ;  although  it  is  rigor- 
ously possible  (howeVfer  improbable)  that  the  whole  Swedish  popula- 
lation  of  Stockholm  may  bi^long  to  thkt  tenth  eectioki  of  the  people'  ot 
Sweden  who  are  an  exception  to  the  rest. 

If  the  premisses  are  known  to  be  true  not  of  a  bare  majority,  but  oi 
neariy  the  whole,  of  their  respective  subjects,  we  inay  go  on  joining 
one  such  proposition  to  another  for  several  steps,  before  we  reach  a 
conclusion  not  presumably  true  even  of  a  majority.  The  error  of  the 
conclusion  wiH  amount  to  the  aggregate  of  the  errors  of  all  the  prem- 
isses. Let  the  proposition.  Most  A  are  B,  be  true  of  nine  in  ten ;  Most 
B  are  C,  of  eight  in  nine :  then  not  only  will  one  A  in  ten  not  be  C, 
because  not  S,  but  even  of  the  nine-tenths  which  are  B,  only  eight- 
ninths  will  be  0 :  that  is,  the  cases  of  A  which  are  O  will  be  only 
I  of^^f  or  four-fifths.  Lettts  now  add  Most  C  are  D,  and  suppose 
this  to  be  true  of  seven  cases  out  of  eight ;  the  proportion  of  A  which 
is  D  will  be  only  ]-  of  |  of  y5f ,  or  -^y.  Thus  the  probability  progressively 
dwindles.  The  experience,  however,  on  which  our  approximate  gen- 
eralizations are  grounded^  has  so  rarely  been  subjected  to,  or  admits  of^ 
accurate  numerical  estimation,  that  we  cannot  in  general  apply  any 
measurement  to  the  diminution  of  probability  which  takes  place  at 
each  illatioft;  but  must  be  content  with  remembering  that  it  does 
diminish'  at  every  step,  and  that  unless  the  premisses  approach  very 
nearly  indeed  to  beiilg  universal  truths,  the  conclusion  aAer  a  very  few 
steps  is  worth  nothing.  A  hearsay  of  a  hearsay,  or  an  argument  from 
presumptive  evidence  depending  not  upon  immediate  marks  but  upon 
marks  of  marks,  is  worthless  at  a  very  few  removes  from  the  first  stage. 

§  7.  There  are,  however,  two  cases  in  which  reasonings  depending 
upon  approximate  generalizations  may  be  carried  to  any  length  we 
please  with  as  much  assurance,  and  are  as  strictly  scientific,  as  if  they 
were  composed  of  universal  laws  of  nature.  Both  these  cases  are  ex- 
ceptions of  the  sort  which  are  currently  said  to  prove  the  rule.  The 
approximate  generalizations  are  as  suitable,  in  the  cases  in  question, 
for  purposes  of  ratiocination,  as  if  diey  were  complete  generalizations, 
because  they  are  capable  of  being  transformed  into  complete  general- 
izations exactly  eqmvalent. 

First :  If  the  approximate  generalization  is  of  the  class  in  which  oui 
reason  for  stopping  at  the  approximation  is  not  the  impossibility,  but 
only  the  inconvenience,  of  ^oing  fruther;  if  we  are  cognizant  of  the 
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character  which  distinguishes  the  cases  that  accord  with  the  generali- 
seation  from  those  which  are  exceptions  to  it ;  we  may  then  substitute, 
for  the  appTOxiixtate  proposition,  an  universal  proposition  with  a  pro* 
viso.  The  proposition,  Most  persons  who  have  uncontrolled  power 
employ  it  ill,  is  a  generalization  of  this  class,  and  may  be  transformed 
into  the  following  i^-^AU  persons  who  have  uncontrolled  power  employ 
it  ill,  provided  Uiey  are  not  persons  of  unusual  strength  of  judgment 
and  win,  and  confirmed  habits  of  virtue.  The  proposition,  carrying 
die  hypothesis  or  proviso  ivith  it,  may  then  be  dealt  with  no  longer  as 
an  approximate,  but  as  an  universal  proposition;  and  to  whatever 
number  of  steps  the  reasoning  may  reach,  the  hypothesis,  being  carried 
forward  to  the  conclusion,  will  exactly  indicate  how  far  that  conclusion 
is  firom  being  applicable  universally.  If  in  the  course  of  the  argument 
other  approximate  generalizations  are  introduced,  each  of  them  being 
in  like  manner  expressed  as  an  universal  proposition  with  a  condition 
annexed,  the  sum  of  all  the  conditions  will  appear  at  the  end  as  the 
sum  of  all  the  errors  which  affect  the  conclusion.  Thus,  to  the  propo* 
sition  last  cited,  let  us  add  the  following: — ^All  absolute  monarchs  have 
uncontrolled  power,  unless  their  position  is  such  that  they  need  the 
active  support  of  their  subjects  (as  was  the  case  with  Queen  Elizabeth, 
Frederick  of  Prussia^  and  others).  Combining  these  two  propositions 
we  can  deduce  firom  them  an  universal  conclusion,  which  will  be  sub 
jeet  to  both  the  hypotheses  in  the  premisses :  All  absolute  monarchs 
employ  their  power  ill«  ^fodesa  their  position  makes  them  need  the 
active  support  of  their  subjects,  or  tuUess  they  are  persons  of  unusual 
strongth  dz  judgment  and  will,  and  confirmed  habits  of  virtue.  It  is  of 
no  consequence  how  rapidly  the  errors  in  our  premisses  accumulate, 
if  we  are  able  in  this  manner  to  record  each  error,  and  keep  an  accoimt 
of  the  aggregate  as  it  swells  up. 

Secondly:  there  is  a  case  in  which  appiioximate  propositions,  even 
without  our  taking  note  of  the  conditions  under  whidi  they  are  not 
true  of  individual  eases,  are  yet,  for  the  purposes  of  science,  universal 
ones;  namely,  in  the  scientific  inquiries  which  relate  to  the  properties 
not  of  individuals,  but  of  multitudes.  The  principal  of  these  is  the 
science  of  politics,  or  of  human  society.  This  science  is  principally 
concerned  with  the  actions  not  of  solitary  individuals,  'but  of  masses ; 
with  the  fortunes  not  of  single  persons,  but  of  communities.  For  the 
statesman,  therefore^  it  is  generally  enough  to  know  that  mo9t  persons 
act  or  are  acted  upon  in  a  particular  way ;  since  his  speculaticms  and 
his  practical  arrangements  refer  almost  exclusively  to  cases  in  which 
the  whole  community,  or  some  large  portion  of  it^  is  acted  upon  at 
onoe,  and  in  which,  therefore,  what  is  done  or  felt  by  moH  persons 
determines  the  result  produced  by  or  upon  the  body  at  large.  He  can 
get  on  well  enough  with  approximate  generalizations  on  human  nature, 
since  what  is  true  approximately  of  all  individuals  is  true  absolutely  of 
all  masses.  And  even  wheii  the  operations  of  individual  men  have  a 
part  to  play  in  his  deductions,  as  when  he  is  reasoning  of  kings,  or 
other  single  rulers,  still  as  he  is  providing  for  indefinite  duration,  in- 
volving an  indefinite  succession  ox  such  inmviduals,  he  must  in  general 
both  reason  and  act  as  if  what  is  true  of  most  persons  were  true  of  alL 

The  two  kinds  of  considerations  above  adduced  are  a  sufiicidnt 
refutation  of  the  popular  error,  that  speculations  on  society  and  govern- 
ment, as  resting  upon  merely  probable  evidence,  must  be  inferior  in 
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certainty  and  scientific  accuracy  to  the  conclusions  of  what  are  qaSed 
the  exact  sciences,  and  less  to  be  relied  upon  in  practice.  There  are 
reasons  enough  why  the  moral  sciences  must  remain  inferior  to  at  least 
the  more  perfect  of  the  physical ;  why  the  laws  of  their  more  compli- 
cated phenomena  cannot  be  so  completely  deciphered,  nor  the  phe- 
nomena predicted  with  the  same  degree  of  assurance.  But  though  we 
cannot  attain  to  so  many  truths,  there  is  no  reason  that  those  we  can 
attain  should  deserve  less  reliance,  or  have  less  of  a  scientific  character. 
Of  this  topic,  however,  we  shall  treat  more  systematically  in  the  con- 
cluding Book,  to  which  place  any  further  consideration  of  it  must  be 
deferred. 


CHAPTER  XXIV. 

OF  THE  REMAINING  LAWS  OF  NATDUL 

§  1.  In  the  First  Book  we  found  that  all  the  assertions  which  can  De 
conveyed  by  language,  express  some  one  or  more  of  five  different 
things:  Existence;  Order  in  Place;  Order  in  Time;  Causation;  and 
Resemblance.*  Of  these,  Causation,  in  our  view  of  the  subject,  not 
being  fundamentally  different  from  Order  in  Time,  the  five  species  of 
possu)le  assertions  are  reduced  to  fi^ur.  The  propositions  which  affirm 
Order  in  Time,  in  either  of  its  two  modes.  Coexistence  and  Succession, 
have  formed,  thus  far,  the  subject  of  the  present  Book.  And  we  have 
now  concluded  the  exposition,  so  faxv  as  it  falls  within  the  Hmits 
assigned  to  thb  work,  of  the  nature  of  the  evidence  on  which  these 
propositions  rest,  and  the  processes  of  investigation  by  which  they  are 
discovered  and  proved.  There  remain  three  classes  of  facts:  Exist- 
ence.  Order  in  Flace,  and  Resemblance ;  in  regard  to  which  the  same 
questions  are  now  to  be  resolved. 

Regarding  the  first  of  these,  very  little  needs  be  said.  Existence  in 
genera],  is  a  subject  not  for  our  science,  but  for  the  higher  metaphysics. 
To  determine  what  things  can  be  recognized  as  reaUy  existing,  inde- 
pendently of  our  own  sensible  or  other  impressions,  and  in  what  mean- 
ing the  tem^is,  in  that  case,  predicated  of  them,  belongs  to  the  con- 
sideration of  "  Things  in  themselves,"  from  which,  throughout  this 
work,  we  have  as  much  as  possible  kept  aloof.  Existence,  so  far  as 
Logic  is  concerned  about  it, has  reference  only  to  phenomena ;  to  actual, 
or  possible,  states  of  external  or  internal  consciousness,  in  ourselves  or 
others.  Feelings  of  sensitive  beings,  or  possibilities  of  having  such 
feelings,  are  the  only  things  the  existence  of  which  can  be  a  subject  ot 
logical  induction,  because  the  only  things  of  which  the  existence  in 
individual  casesN^an  be  a  subject  of  experience.         " 

It  is  true  that  a  thing  is  said  by  us  to  exist,  even  when  it  is  absent, 
and  therefore  is  not  and  cannot  be  perceived.    But  even  then,  its  exist- 
ence is  to  us  only  another  word  for  our  conviction  that  we  should  per 
eeive  it  on  a  certain  supposition;  if  we  were  placed  in  the  needful 
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circumstances  of  time  and  place,  and  endowed  with  the  needful  perfec- 
tion of  organs.  My  belief  that  die  Emperor  of  China  exists,  is  simply 
my  belief  that  if  I  were  transported  to  the  imperial  palace,  or  some 
other  locality  in  Pekin,  I  shomd  see  him.  My  belief  that  Julius  Cae- 
sar existed,  is  my  belief  that  I  should  have  seen  him  if  I  had  been  to-cs- 
ent  in  the  field  of  Pharsalia,  or  in  the  senate-house  at  Rome.  When 
I  believe  that  stars  exist  beyond  the  utmost  range  of  my  vision,  though 
assisted  by  the  most  powerral  telescopes  yet  invented,  my  belief,  philo- 
sophically expressed,  is,  that  with  still  better  telescopes,  if  such  existed, 
I  could  see  them,  or  that  they  may  be  perceived  by  beings  less  remote 
from  them  in  space,  or  whose  capacities  of  perception  are  superior  to 
mine. 

The  existence,  therefore,  of  a  phenomenon,  is  but  another  word  for 
its  being  perceived,  or  for  the  mferred  possibility  of  perceiving  it. 
When  the  phenomenon  is  within  the  range  of  present  observation,  by 
present  observation  we  assure  ourselves  of  its  existence ;  when  it  is 
beyond  that  range,  and  is,  therefore,  said  to  be  absent,  we  infer  its 
existence  from  marks  or  evidences.  But  what  can  t&ese  evidences  be  1 
Other  phenomena;  ascertained  by  induction  to  be  connected  with  the 
nven  phenomenon,  either  in  the  way  of  succession  or  of  coexistence. 
The  simple  existence,  therefore,  of  an  individual  phenomenon,  when 
not  directly  perceived,  is  inferred  from  some  inductive  law  of  succes- 
sion or  coexistence :  and  is  consequently  not  amenable  to  any  peculiar 
inductive  principles.  We  prove  the  existence  of  a  thing,  by  proving  that 
it  is  connected  oy  succession  or  coexistence  with  some  known  thing. 

With  respect  to  general  propositions  of  this  class,  that  is,  which  amrm 
the  bare  fact  of  existence,  they  have  a  peculiarity  which  renders  the 
k>g^cal  treatment  of  them  a  very  easy  matter ;  they  are  generalizations 
which  are  sufficiently  proved  by  a  single  instance.  That  ehosts,  or 
unicoms,  or  sea-serpents  exist,  would  be  fully  established  if  it  could 
be  ascertained  positively  that  such  things  had  been  even  once  seen. 
Whatever  has  once  happened,  is  capable  of  happening  again ;  the  only 
question  relates  to  the  conditions  under  which  it  happens. 

So  far,  therefore,  as  relates  to  simple  existence,  the  Inductive  Logic 
has  no  knots  to  untie.  And  we  may  proceed  to  the  remaining  two  of 
the  great  classes  into  which  facts  have  been  divided ;  Kesemblance,  and 
Order  in  Space. 

§  2.  Resemblance  and  its  opposite,  except  in  the  case  in  which  they 
assume  the  names  of  Equality  and  Inequality,  are  seldom  regarded  as 
objects  of  science ;  they  are  supposed  to  be  perceived  by  simple  appro* 
hension ;  by  merely  applying  our  senses  or  directing  our  attention  to 
the  two  objects  at  once,  or  in  immediate  succession.  And  this  simul- 
taneous or  virtually  simultaneous  application  of  our  faculties  to  the  two 
things  which  are  to  be  compared,  does  necessarily  constitute  the  ulti- 
mate appeal,  wherever  such  application  is  practicable.  But  in  most 
cases,  It  is  not  practicable :  the  objects  cannot  be  brought  so  closely 
together  that  the  feeling  of  their  resemblance  (at  least  a  complete  feel- 
ms  of  it)  directly  arises  m  the  mind.  We  can  only  compare  each  of  them 
with  some  third  object  capable  of  being  transporteid  from  one  to  the  other. 
And  besides,  even  when  the  objects  can  be  brought  into  immediate 
juxtaposition,  their  resemblance  or  difference  is  but  imperfectly  known 
to  us  unless  we  have  compared  thorn  minutely,  part  by  part.  Until 
Zz 
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tluB  has  been  done,  things  in  reality  yeiy  dissimilar  often  appeal  jndi^ 
guishably  alike.  Two  fines  of  very  unequal  length  will  appear  about 
equal  when  lying  in  difierent  directions ;  but  place  them  parallel,  with 
their  further  extremities  even,  and  if  you  look  at  the  nearer  extremities, 
their  inequality  becomes  a  matter  of  direct  perception. 

To  ascertain  whether,  and  in  what,  two  j^enomena  resemble  or  dif 
fer,  is  not  always,  therefore,  so  easy  a  thing  as  it  might  at  first  appe^. 
When  the  two  cannot  be  brought  into  juxtaposition,  or  not  so  that  the 
observer  is  able  to  compare  their  several  parts  in  detail,  he  must  em- 
ploy the  indirect  means  of  reasoning  azid  general  propositions.  When 
we  cannot  brin?  two  straight  lines  together,  to  determine  whether  they 
are  equal,  we  do  it  by  the  physical  aid  of  a  foot  rule  applied  first  to 
one  and  then  to  the  other,  and  the  logical  aid  of  the  general  proposition 
or  formula,  **  Things  which  are  equal  to  the  same  thing  are  equal  to 
one  another."  The  comparison  of  two  things  through  the  intervention 
of  a  third  thing,  when  their  direct  comparison  is  impossible,  is  the  ap- 
propriate scientific  prooess^  for  ascertaining  resemblances  and  dissimi- 
larities, and  is  the  sum  total  of  what  Logic  has  to  teach  on  the  subject 

An  undue  extension  of  these  views  induced  Locke  to  consider 
reasoning  itself  as  nothing  but  the  comparison  of  two  ideas  through 
the  medium  of  a  third,  and  knowledge  as  the  perception  of  the  a^ee- 
ment  or  disagreement  of  two  ideas :  doctrines  which  the  Condillac 
school  blindy  adopted,  without  the  qualifications  and  distinctions  with 
which  they  were  studiously  guarded  by  their  illustrious  author. 
Where,  indeed,  the  agreement  or  disagreement  (otherwise  called  re« 
semblance  or  dissimilarity)  of  any  two  things  is  the  very  matter  to  be 
determined,  as  is  the  case  particularly  in  the  sciences  of  quantity  and 
extension,  there  the  process  by  which  a  solution,  if  not  attainable  by 
direct  perception,  must  be  indirectly  sought,  consists  in  comparing 
these  two  things  through  the  medium  of  a  third.  But  this  is  far  from 
being  true  of  all  inquiries.  The  knowledge  that  bodies  fall  to  the 
ground  is  not  a  perception  of  agreement  or  disagreement,  but  of  a 
series  of  physical  occurrences,  a  i^ccession  of  sensations.  Locke's  defi- 
nitions of  knowledge  and  of  reasoning  required  to  be  limited  to  our 
knowledge  of,  and  reasoning  about,  Kesemblances.  Nor,  even  when 
thus  restricted,  are  the  propositions  strictly  correct ;  since  the  com- 
parison is  not  made,  as  he  represents,  between  the  ideas  of  the  two 
phenomena,  but  between  the  phenomena  themselves.  This  mistake 
has  been  pointed  out  in  an  earlier  part  of  our  inquiry,*  and  we  traced 
it  to  an  imperfect  conception  of  what  takes  place  itt  mathematics, 
where  very  often  the  comparison  is  really  made  between  the  ideas^ 
without  any  appeal  to  the  outward  senses ;  only,  however,  because  in 
mathematics  a  comparison  of  the  ideas  is  strictly  equivalent  to  a  com- 
parison of  the  phenomena  themselves.  Where,  as  in  the  case  of  num- 
bers, lines,  and  figures,  our  idea  of  an  object  is  a  complete  picture  of 
the  object,  so  far  as  respects  the  matter  in  hand ;  we  can  of  course 
learn  from  the  picture,  whatever  could  be  learnt  .fix>m  the  object  itselt 
by  mere  contemplation  of  it  as  it  exists  at  the  particular  instant  when 
the  picture  is  taken.  No  mere  contemplation  of  gunpowder  would 
ever  teach  us  that  a  spark  would  make  it  explode,  nor,  consequently, 
would  the  contemplation  of  the  idea  of  gunpowder  do  so :  but  the  mere 
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contemplation  of  a  straight  line  shows  that  it  cannot  inclose  a  space , 
accordingly  the  contemplation  of  the  idea  of  it  will  show  the  same. 
"What  takes  place  in  mathematics  is  thus  no  argument  that  the  com* 
paxison  is  between  the  ideas  only*  It  is  always,  either  indirectly  oi 
directly,  a  comparison  of  the  phenomena. 

In  cases  in  wnich  we  cannot  oring  the  pltenomena  to  the  test  of  direct 
inspection  at  all,  or  not  in  a  matter  sufficiently  precise,  but  must  judge 
of  their  resemblance  by  inference  from  other  resemblances  or  dissim- 
ilarities more  accessible  to  observation,  we  of  course  require,  as  in  all 
cases  of  ratiocination,  generalizations  or  formulss  appUoable  to  the 
subject  We  must  reason  from  laws  of  nature ;  from  the  uniformities 
which  are  observable  in  the  fact  of  likeness  or  unlikeness.  ^ 

§  3.  Of  these  laws  or  unifoicmities,  the  most  comprehensive  are 
those  sup]>lied  by  mathematics ;  thersuadoms  relating  to  equality,  ine* 
quality,  and  propoitionaH^^  and  the  various  theorems  thereon  founded. 
And  dnese  are  the  only  Laws  of  Resemblance  which  require  to  be,  or 
which  can  be,  treated  apart.  It  is  true  tfaore  are  innumerable  othe:* 
theorems  which  aBirm  resendslaBces  among  phenomena ;  as  that  the 
angle  of  the  reflexion  of  light  is  eqwd  to  it  sangle  of  incidence  (equality 
being  mereW  exact  resemblance  in  magnitude).  Again,  that  the 
heavenly  homes  describe  equal  areas  in  equal  times ;  and  that  their 
periods  of  revolution  wee  proporiumal  (another  species  of  resemblance) 
to  the  sesquiplicate  powers  of  their  distances  from  the  centre  of  force. 
These  and  similar  propositions  afiOrm  resemblances,  of  the  same  nature 
with  those  asserted  in  the  theorems  of  mathematics :  but  the  distinction 
is,  that  the  propositions  of  madiematics  are  true  of  all  phenomena 
whatever,  or  at  least  without  distinction  of  origin ;  while  the  truths  in 
question  are  affirmed  only  of  special  phenomena,  which  originate  in  a 
certain  way ;  and  the  equoJities,  proportionalities,  or  other  resemblances, 
which  exist  between  ^uch  phenomena,  must  necessarily  be  either  de- 
rived from,  or  identical  wiUi,  the  law  «f  their  origin — the  law  of  caus- 
ation on  which  they  depend.  The  equality  of  the  areas  described  b^ 
the  planets,  is  derived  m>m  the  laws  of  the  causes ;  and,  until  its  deri- 
vation was  shov?n,  it  was  an'emnirical  law.  The  equality  of  the  angles 
of  reflexion  and  incidence  is  iaerUical  with  the  law  of  the  cause ;  for 
the  cause  is  the  incidence  of  a  ray  of  light  upon  a  reflecting  surface, 
and  ■  the  eouAlity  in  quesdon  is  the  Tery  law  according  to  which  that 
cause  prooaces  its  effects.  This  class,  therefore,  of  the  uniformities 
of  resemblance  between  phenomena,  is  inseparable,  in  fact  and  in 
thought,  from  the  laws  of  the  productioin  of  those  phenomena ;  and  the 
principles  of  induction  applicable  to  them  ace  no  other  than'  those 
of  which  we  have  treated  in  tha  preceding  chapters  of  this  Book. 

It  is  otherwise  with  the  truths  of  mathematics.  The  laws  of  equality 
and  inequali^  between  spaces,  or  between  numbers,  have  no  connexion 
with  laws  of  causation.  That  the  angle  of  reflexion  is  equal  to  the 
angle  of  incidence  is  a  statement  of  the  mode  of  action  of  d.  particular 
cause ;  but  that  when  two  straight  lines  intersect  each  other  the  oppo- 
site angles  are  equal,  is  true  of  all  such  lines  and  angles,  by  whatever 
cause  produced.  That  the  squares  of  the  periodic  times  of  the  planets 
are  proportional  to  the  cubes  of  their  distances  from  the  sun,  is  an 
Qniformity  derived  from  the  laws  of  the  causes  which  produce  the 
planetary  motions,  namely,  the  central  and  the  tangentisd  force ;  but 
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that  the  square  of  any  number  is  four  times  the  square  of  half  the 
number,  is  true  independently  of  any  cause.  The  only  laws  of  resem- 
blance, therefore,  which  we  are  called  upon  to  consider  independently 
of  causation  belong  to  the  province  of  mathematics. 

§  4.  The  same  thing  is  evident  with  respect  to  the  only  remaining 
one  of  our  five  categories,  Order  in  Place.  The  order  in  place,  of  the 
effects  of  a  cause,  is  (like  everything  else  belonging^  to  tne  effects)  a 
consequence  of  the  laws  of  that  cause.  The  order  m  place,  or,  as  we 
have  termed  it,  the  collocation,  of  the  primeval  causes  is  (as  well  as 
their  resemblance)  in  each  instance  an  ultimate  &ct,  in  which  no  laws 
or  unifom^ties  are  traceable.  The  only  remaining  general  propo- 
sitions respecting  order  in  place,  and  the  only  ones  whidi  have  nothmg 
to  do  with  causation,  are  some  of  the  truths  of  geometry ;  laws  through 
which  we  are  able,  from  the  ordnr  in  place  of  certain  points,  lines,  or 
spaces,  to  infer  the  order  in  place  of  others  which  are  connected  with 
the  former  in  some  known  mode ;  quite  independently  of  the  partic- 
ular nature  of  those  points,  lines,  or  spaces,  in  any  other  respect  than 
position  or  magnitude,  as  well  as  independently  of  the  physical  cause 
DTom  which  in  any  particular  case  they  happen  to  derive  their  origin. 

It  thus  appears  tnat  mathematics  is  the  only  department  of  science 
into  the  methods  of  which  it  still  remains  to  inquire.  And  there  is  the 
less  necessity  that  this  inquiry  should  occupy  ns  long,  as  we  have  already 
in  the  second  Book,  made  considerable  progress  in  it  We  there  re- 
marked, that  the  directly  inductive  truths  of  mathematicB  are  few  in 
number ;  consisting  of  die  axioms,  together  with  certain  propositions 
concerning  existence,  tacitly  involved  in  most  of  the  so-called  defi- 
nitions. And  we  proved,  at  such  length  as  makes  any  return  to  the 
subject  altogether  superfluous,  that  these  original  premisses,  from 
which  the  remaining  truths  of  tibe  science  are  deduced,  are,  notwith- 
standing all  appearances  to  the  contrary,  results  of  observation  and  ex- 
perience; founded,  in  short,  on  the  evidence  of  the  senses.  That 
things  equal  to  the  same  thing  are  equal  to  another,  or  that  two  straight 
lines  which  have  once  intersected  with  one  another  continue  to  diverge, 
are  inductive  truths ;  resting  indeed,  like  tiie  law  of  universal  causation, 
only  upon  induction  per  enumerationem  iimplicem  ;  upon  the  fact  that 
they  have  been  perpetually  found  true  and  never  once  fiJse.  But  as 
we  have  seen  in  a  recent  chapter  that  this  evidence,  in  the  case  of  a 
law  so  completely  universal  as  the  law  of  causation,  amounts  to  the 
fullest  proof  attainable  by  the  human  feu^ulties,  so  is  thb  even  more 
evidently  true  of  the  general  propositions  to  which  we  are  now  ad- 
verting ;  because,  as  a  perception  of  their  truth  in  any  individual  case 
whatever,  requires  only  the  simple  act  of  looking  at  the  objects  in  a 
proper  position,  there  never  could  have  been  in  their  case  (what,  for  a 
long  period,  in  the  case  of  the  law  of  causation,  there  were)  instances 
which  were  apparently,  though  not  really,  exceptions  to  them.  Their 
infallible  truth  was  recognized  from  the  very  dawn  of  speculation ;  and 
as  their  extreme  fiuniHarity  made  it  impossible  for  the  mind  to  conceive 
the  objects  under  any  other  law,  they  were,  and  still  are,  generally  con^ 
aidered  as  truths  recognized  by  their  own  evidence,  or  by  instinct. 

\  5,  There  is  something  which  seems  to  require  explanation,  in  the 
&ct  that  the  immense  multitude  of  truths  (a  multitude  still  as  far  from 
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being  exhausted  as  ever)  comprised  in  the  mathematical  sciences,  can 
be  elicited  from  so  small  a  number  of  elementaiy  laws.  One  sees  not, 
at  first,  how  it  is  that  there  can  be  room  for  such  an  infinite  variety  of 
true  propositions,  on  subjects  apparently  so  limited. 

To  besin  with  the  science  of  number.  The  elementary  or  ultimate 
truths  of  this  science  are  the  common  axioms  concenung  equality, 
namely,  "  Things  which  are  equal  to  the  same  thing  are  equal  to  one 
another,"  and  *'  Equals  added  to  equals  make  equal  sums/'  (no  other 
axioms  are  necessary,*)  together  with  the  definitions  of  the  various 
numbers.  Like  other  so-ctfied  definitions,  these  are  composed  of  two 
things,  the  explanation  of  a  name  and  the  assertion  of  a  fact :  of  which 
the  latter  alone  can  form  a  first  principle  or  premiss  of  a  science.  The 
fact  asserted  in  the  definition  of^a  number  is  a  physical  fact.  Each  oi 
the  numbers  two,  three,  four,  fee,  denotes  physical  phenomena,  and 
connotes  a  physical  property  of  those  phenomena.  Two,  for  instance, 
denotes  all  pairs  of  things,  and  twelve  all  dozens  of  things,  connoting 
what  makes  them  pairs,  or  dozens ;  and  that  which  makes  them  so  is 
something  physical ;  since  it  cannot  be  denied  that  two  apples  are 
physically  aistinguishable  from  three  apples,  two  horses  firom  one  horse, 
and  so  forth  :  that  they  are  a  different  visible  and  tangible  phenomenon. 
I  am  not  undertaking  to  say  what  the  difference  is ;  it  is  enough  that 
there  is  a  difference  of  which  the  senses  can  take  cognizance.  And 
although  an  hundred  and  two  horses  are  not  so  easily  distinguished 
from  an  hundred  and  thre^,  as  two  horses  are  from  three — ^though  in 
most  positions  the  senses  do  not  perceive  any  di£ference— yet  they  may 
be  so  placed  that  a  difference  will  be  perceptible,  or  else  we  should 
never  have  distinguished  them,  and  given  them  different  names. 
Weight  is  confessedly  a  physical  property  of  things ;  yet  small  differ- 
ences between  great  weights  are  as  imperceptible  to  the  senses  in  most 
situations,  as  small  difierences  between  great  numbers ;  and  are  only 
put  in  evidence  by  placing  the  two  ol^ects  in  a  peculiar  position^ 
namely,  in  the  opposite  scales*  of  a  delicate  balance. 

What,  then,  is  that  which  is  coimoted  by  a  name  of  number  1  Of 
course  some  property  belonging  to  the  agglomeration  of  things  which 
we  call  by  the  name ;  and  that  property  is,  the  characteristic  manner 
in  which  the  agglomeration  is  made  up  of,  and  may  be  separated  into, 
parts.  We  wiu  endeavor  to  make  this  more  inteHigible  by  a  few 
explanations. 

When  we  call  a  collection  of  objects  two,  three,  or  JbuTy  they 
are  not  two,  three,  or  four  in  the  abstract ;  they  are  two,  three,  or 
four  things  of  some  particiilar  kind ;  pebbles,  horses,  inches,  pounds 
weight.  What  the  name  of  number  connotes  is,  the  manner  in 
which  single  objects  of  the  ^ven  kind  must  be  put  together,  in  order 

*  The  axiom,  "  Eqoals  sobtracted  from  equals  leave  equal  differences,"  may  be  demon- 
•trated  from  the  two  axioms  in  the  text.  If  A  ==  a^  and  B=6,  A — B=:a  —  6.  For  if  not, 
let  A  — B=:a  —  b-^-e.  Then,  since  6=6.  adfimg  equals  to  equals,  A=a  +  c  But 
A=  a.    Therefore  a  =  a  -f  «*  which  is  absura. 

This  proposition  having  been  demdnstrated,  we  may,  by  means  of  it,  demonstrate  the 
following :  "  If  equals  be  added  to  unequals,  the  sums  are  unequal.**  If  A  =  a  and  B 
not  =  6,  A  +  B  is  not  equal  a  +  6.  For  suppose  it  to  be  so.  .Then^since  As=aand  A-}- 
B  s  •  +  ^  subtracting  equals  from  equals,  B  =3  6 ;  which  is  contrary  to  the  hypothesis. 

So  apin,  it  may  be  proved  that  two  things,  one  of  which  is  equal  and  the  otner  unequal 
to  a  thud  thing,  are  unequal  to  one  another.  If  A  =a  and  A  not  =  B,  neither  is  a  =  B. 
For  suppose  it  to  be  equaL  Then,  since  A  =  a  and  a  =  B,  and  since  things  e^ual  to  th« 
same  tjiing  are  equal  to  one  another  A  s  B ;  which  is  contrary  to  the  hypothesis. 
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to  produce  that  particular  aggregate.  If  the  aggregate  be  of  peb« 
bles^  and  we  call  it  two,  the  name  implies  that  to  compose  the 
aggregate,  one  pebble  must  be  joined  to  one  pebble.  If  we  call  if 
three^  we  mean  that  one  and  one  and  one  pebble  must  be  brought  to 
gether  to  produpe  it,  or  else  that  one  pebble  must  be  joined  to  ai 
aggreg^e  of  the  kind  called  ttoo,  already  existing.  The  aggregate 
which  we  call  four  has  a  still  greater  number  of  i^aracteristic  modes 
of  formation.  One  and  one  and  one  and  one  pebble  may  be  brought 
together ;  or  two  aggregates  of  the  kind  called  tv>o  may  be  united  ;  or 
one  pebble  may  be  added  to  an  aggie^e  of  the  kind  called  three. 
Every  succeeding  number  in  the  ascending  series,  may  be  formed  by 
the  junction  of  smaller  numbers  in  a  progressively  greater  variety  of 
ways.  Even  limiting  the  parts  to  two,  the  number  may  be  formed, 
and  consequently  may  be  divided,  in  as  many  different  ways  as  there 
are  numbers  smaller  than  itself;  and,  if  we  admit  of  threes,  fours,  &c., 
in  a  still  greater  variety.  Other  modes  of  arriving  at  the  same  aggre* 
gate  present  themselves,  not  by  the  union  of  smaller,  but  by  the  dia» 
memberment  of  larger  aggregates.  Thus,  tJvree  pebldes  may  be  formed 
by  taking  away  one  pebble  from  an  aggregate  of  four ;  ttao  pebbles^  by 
an  equal  division  of  a  similar  aggregate ;  and  so  on. 

Every  arithmetical  proposition ;  every  statement  of  the  result  of  an 
arithmetical  -operation ;  is  a  statement  of  one  of  the  modes  of  the 
tbrmation  of  a  given  number.  It  affirms  that  a  certain  aggregate 
might  have  been  formed  by  putting  together  certain  other  aggregates, 

by  withdrawing  certain  portions  of  some  aggregate;  and  that,  by 
consequence,  w6  might  reproduce  those  aggregates  from  it,  by.  revers- 
ing the  process. 

Thus,  when  we  say  that  the  cube  of  12  is  1728,  what  we  affirm  is 
this :  That  if,  having  a  sufficient  number  of  pebbles  or  of  any  other 
objects,  we  put  them  together  in  the  particular  sort  of  parcels  or 
aggregates  called  twelve ;  and  put  together  these  twelves  again  into 
similar  collections ;  and,  finally,  make  up  twelve  of  these  largest  par- 
cels; the  aggregate  thus  formed  will  be  such  a  one  as  we  call  1728; 
namely,  that  which  (to  take  the  most  familiar  of  its  modes  of  formation) 
may  be  made  by  joining  the  parcel  called  a  thousand  pebbles,  the  parcel 
called  seven  hundred  pebbles,  the  parcel  called  twenty  pebbles,  and  the 
parcel  called  eight  pebbles.  The  converse  proposition,  that  the  cube 
r^ot  of  1728  is  12,  asserts  that  this  large  aggregate  may  again  be  decom- 
/M>sed'into  the  twelve  twelves  of  twelves  of  pebbles  which  it  consists  of. 

The  modes  of  formation  of 'any  number  are  innumerable ;  but  when 
we  know  one  mode  of  formation  of  each',  all  the  rest  may  be  deter* 
mined  deductively.  If  we  know  that  a  is  formed  from  h  and  c,  6  ^m 
d  and  e,  c  from  d  and  f,  and  so  forth,  until  we  have  included  all  the 
numbers  of  any  scale  we  choose  to  select,  (taking  care  that  for  each 
number  the  mode  of  formation  is  really  a  distmct  one,  not  bring- 
ing us  round  again  to  the  former  numbers,  but  introducing  a  new 
number,)  we  have  a  set  of  propositions  from  which  we  may  reason 
to  all  the  other  modes  of  formation  of  those  numbers  from  one 
another.  Having  established  a  chain  of  inductive  truths  connecting 
together  all  the  numbers  of  the  scale,  we  can  ascertain  the  formation 
of  any  one  of  those  numbers  from  any  other  by  merely  travelling 
from  the  one  to  the  other  along  the  chain.  Suppose  that  we  knew 
only  the  following  modes  of  formation  :6  =  4+2,  4  =  7  —  3,  7=5  +  2, 
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5  =  9  —  4.     We  could  determine  how  6  maybe  formed  fiom  9.     For 

6  =  4  +  2=7— 3  +  2=5  +  2  — 3  +  2  =  9  — 4  +  2  — 3 -f- 2.  Itmay 
therefore  be  formed  by  taking  away  4  and  3,  and  adding  2  and  2.  II 
we  know  besides  that  2  +  2  =  4,  we  obtain  6  from  9  in  a  simpler 
mode,  by  merely  taking  away  3. 

It  is  sufficient,  therefore,  to  select  one  of  the  various  modes  of  format 
tion  of  each  number,  as  a  means  of  ascertaining  all  the  rest.  And 
since  things  which  are  uniform,  and  therefore  simple,  are  most  easily 
received  and  retained  by  the  understanding,  there  is  an  obvious  ad- 
vantage in  selecting  a  mode  of  formation  which  shaH  be  alike  for  all ; 
in  fixing  the  connotation  of  names  of  number  on  one  uniform  principle. 
The  mode  in  which  our  existing  numerical  nomenclature  is  contrived 
possesses  this  advantage,  with  die  additional  one,  that  it  happily  con- 
veys to  the  mind  two  of  the  modes  of  formation  of  every  number. 
Each  number  is  considered  as  formed  by  the  addition  of  an  unit  to  the 
number  next  below  it  in  magnitude,  and  this  mode  of  formation  is  con- 
veyed by  the  place  which  it  occupies  in  the  series.  Acid  each  is  also 
considered  as  formed  by  the  addition  of  a  number  of  units  less  than 
ten,  and  a  number  of  aggregates  each  equal  to  one  of  the  successive 
powers  of'  ten :  and  this  mode  of  its  formation  is  expressed  by  its 
spoken  name,  and  by  its  numerical  character. 

What  renders  arithmetic  a  deductive  science,  i»  the  fortunate  appli- 
cability to  it  of  a  law  so  comprehensive  as  "  The  sums  of  equals  are 
equals :"  or  (to  express  the.  same  principle  in  less  familiar  but  more 
characf eristic  language).  Whatever  is  made  up  of  parts  is  made  up  oi 
the  part^  of  those  parts.  This  truth,  obvious  to  the  senses  in  all  caseB 
which  can  be  fairly  referred  to  their  decision,  and  eo  general  as  to  be 
coextensive  with  nature  itself,  being  true  of  all  sorts  of  phenomena  (fox 
all  admit  of  being  numbered),  must  be  considered  an  mductive  truth, 
or  law  of  nature,  of  the  highest  order.  And  every  arithmetical  opera- 
tion is  an  application  of  this  law,  or  of  other  laws  ce^able  of  being  de- 
duced from  it.  This  is  our  warrant  for  all  calculations.  We  believe 
that  five  and  two  are  equal  to  seven,  on  the  evidence  of  this  inductive 
law,  combined  with  the  definitions  of  those  numbenv.  We  arrive  at 
that  conclusion  (as  all  know  who  remember  how  they  first  learned  it) 
by  adding  a  single  unit  at  a  time :  5  +  1  =  6,  therefore  5  +1  +  1=6 
+  1  =  7 :  and  again  2  =  1  +  1,  therefore  5  +  2  =  5  +  1  +  1  =  7. 


§  6.  Innumerable  as  are  the  true  propositions  which  can  be  formed 
concerning  particular  numbers,  no  adequate  conception  could  be  gained, 
from  these  alone,  of  the  extent  of  the  truths  composing  the  science  of 
number.  Such  propositions  as  we  have  spoken  of  are  the  least  gen- 
eral of  all  numerical  truths.^  It  is  true  that  even  these  are  coextensive 
with  all  nature :  the  properties  of  the  number  four  are  true  of  all  ob- 
jects that  are  divisible  into  four  equal  parts,  and  all  objects  are  either 
actually  or  ideally  so  divisible.  But  the  propositions  which  compose 
the  science  of  algebra  are  true,  not  of  a  particular  number,  but  of  all 
numbers ;  not  of  all  things  under  the  condition  of  being  divided  in 
a  particular  way,  but  of  all  things  under  the  condition  of  being  divided 
in  anj/  way — of  being  designated  by  a  number  at  alL 

Since  it  is  impossible  for  different  numbers  to  have  any  of  their 
modes  of  formation  completely  in  common,  it  looks  like  a  paradox  to 
say,  that  all  propositions  which  can  be  made  ccnceming  numbers  relate 


368  INDUCTION. 

to  their  modes  of  formation  from  other  numbers,  and  yet  that  thetc 
are  propositions  which  are  true  of  all  numbers.  But  this  very  paradox 
leads  to  the  real  principle  of  generalization  concerning  the  properties 
of  numbers.  Two  different  numbers  cannot  be  formed  in  the  same 
manner  from  the  same  numbers ;  but  they  may  be  formed  in  the  same 
manner  from  different  numbers ;  as  nine  is  formed  frx)m  three  by  mul- 
tiplying it  into  itself,  and  sixteen  is  formed  from  four  by  the  same 
process.  Thus  there  arises  a  classification  of  modes  of  formation,  or, 
m  the  language  commonly  used  by  mathematicians,  a  classification  of 
Functions.  Any  number,  considered  as  formed  from  any  other  num- 
ber, is  called  a  function  of  it ;  and  there  are  as  many  kinds  of  functions 
as  there  are  modes  of  formation.  The  simple  mnctions  are  by  no 
means  numerous,  most  functions  being  formed  by  the  combination  of 
several  of  the  operations  which  form  simple  functions,  or  by  successive 
repetitions  of  some  one  of  those  operations.  The  simple  functions  of 
any  number  x  are  all  reducible  to  the  following  forms :  x  +  a,  x  —  a, 

X 

aXf  —fOf,  m/ — »  log.  X  (to  the  base  a),  and  the  same  expressions 

varied  by  putting  x  for  a  and  a  for  x,  wherever  that  substitution  would 
alter  the  value :  to  which  perhaps  we  ought  to  add  (with  M.  Comte) 
sin  X,  and  arc  (sin  =  x).    All  other  functions  of  x  are  formed  by 
putting  some  one  or  more  of  the  simple  functions  in  the  place  of  x  ■ 
or  a,  and  subjecting  them  to  the  same  elementary  operations. 

In  order  to  carry  on  general  reasonings  on  the  subject  of  Fupctions, 
we  require  a  nomenclature  enabling  us  to  express  any  two  numbers 
by  names  which,  without  specifying  what  particular  numbers  they  are, 
shall  show  what  function  each  is  of  the  other ;  or,  in  other  words,  shall 
put  in  evidence  their  mode  of  formation  from  one  another.  The  sys- 
tem of  general  language  called  algebraical  notation  does  this.  The 
expressions  a  and  0^+3  a  denote,  the  one  any  number,  the  other  the 
number  formed  from  it  in  a  particular  manner.  The  -expressions 
a,  bf  n,  and  (a  +  &)",  denote  any  three  numbers,  and  a  fourth  which  is 
formed  from  them  in  a  certain  mode. 

The  following  may  be  stated  as  the  general  problem  of  the  alge- 
braical calculus :  F  being  a  certain  function  of  a  given  number,  to-  find 
what  function  F  will  be  of  any  function  of  that  number.  For  example, 
a  binomial  a  +  h  \b  n  function  of  its  two  parts  a  and  £,  and  the  parts 
are,  in  their  turn,  functions  ofa  +  h:  now  (a  +  ^)"  is  a  certain  function 
of  the  binomial ;  what  function  will  this  be  of  a  and  3,  and  the  two 
parts  ?     The  answer  to  this  question  is  .the  binomial  theorem.     The 

formula  (a  -|-  i)"  =  a"  +  —  a""'i  H — T'o'  •"^'^'  +»  ^c.,  shows  in  what 

manner  the  number  which  is  formed  by  multiplying  a  +  h  into  itself 
n  times,  might  be  formed  without  that  process,  directly  from  a,  &,  and  ». 
And  of  this  nature  are  all  the  theorems  of  the  science  of  number. 
They  sussert  the  identity  of  the  result  of  different  modes  of  formation. 
They  affirm  that  some  mode  of  formation  from  x,  and  some  mode  of 
formcaion  from  a  certain  function  of  x,  produce  the  same  number. 

Besides  these  general  theorems  or  formulae,  what  remains  in  the 
algebraical  calculus  is  the  resolution  of  equations.  But  the  resolution 
of  an  equation  is  also  a  theorem.     If  the  equation  he  a^  +  ax  =z  b,  the 

resolution  of  this  equation,  viz.,  a5=  —  |a±v^  ^a*  +  ft,  isa  general 
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propoditiou,  which  may  be  regarded  as  an  answer  to  the  question,  If  i 
IS  a  certain  function  of  x  and  a  (namely  x*  -(-  ox),  what  function  is 
X  o£  h  and  a?  The  resolution  pf  equations  is,  therefore,  a  mere 
variety  of  the  general  problem  as  above  stated.  The  problem  is — 
Given  a  function,  what  function  is  it  of  some  other  function  1  And,  in 
the  resolution  of  an  equation,  the  question  is,  to  find  what  function  of 
one  of  its  own  functions  the  number  itself  is. 

Such  as  above  described,  is  the  aim  and  end  of  the  calculus.  As 
for  its  processes,  every  one  knows  that  they  are  simply  deductive.  In 
demonstrating  an  algebraical  theorem,  or  in  resolving  an  equation, 
we  travel  firom  the  datum  to  the  qu<Bsiium  by  pure  ratiocination ;  in 
which  the  only  premisses  introduced,  besides  the  original  hypotheses, 
are  the  fundamental  axioms  already  mentioned— ^^that  things  eqUal  to 
the  same  thing  are  equal  to  one  another,  and  that  the  sums  or  equal 
things  are  equal.  At  each  step  in  the  demonstration  or  in  the  calcu- 
lation we  apply  one  or  other  of  these  truths,  or  truths  deduced  pcom 
them,  as,  that  the  differences,  products,  &c.,  of  equal  numbers  are 
equaL 

It  would  be  inconsistent  with  the  scale  of  this  work,  and  not  neces- 
sary to  its  design,  to  carry  the  analysis  of  the  truths  and  processes  of 
algebra  any  further ;  which  is  moreover  the  less  needful,  as  the  task 
has  been  recently  and  thoroughlyperformed  by  other  vmters.  Profes- 
sor Peacock's  Algebra,  and  Mr.  Whewell's  Doctrine  pflAmits,  should 
be  studied  by  every  one  who  desires  to  comprehend  the  evidence  of 
mathematical  truths,  and  the  meaning  of  the  obscurer  processes  of  the 
calculus;  while,  even  afler  mastering  these  treatises,  the  student  vnll 
have  much  to  learn  on  the  subject  from  M.  Comte,  of  whose  admirable 
work  one  of  the  most  admirable  portions  is  that  in  which  he  may 
truly  be  said  to  have  created  the  philosophy  of  the  higher  mathe- 
matics.* 

§  7.  If  the  extreme  generality  and  remoteness,  not  so  much  from 
sense  as  from  the  visual  and  tactual  imagination,  of  the  lavra  of  number, 
render  it  a  somewhat  difficult  effort  of  abstraction  to  conceive  those 
laws  as  being  in  reality  physical  truths  obtained  by  observation ;  the 
same  difficulty  does  not  exist  with  regard  to  the  laws  of  extension. 
The  facts  of  which  those  laws  are  expressions,  are  of  a  kind  peculiarly 
accessible  to  the  sense,  and  suggesting  eminently  distinct  images  to  the 
fancy.  That  geometry  is  a  strictly  physical  science  would  doubtless 
have  been  recognized  in  all  ages,  had  it  not  been  for  the  illusions  pro- 
duced by  two  causes.  One  of  these  is  the  characteristic  property, 
already  noticed,  of  the  facts  of  geometry,  that  they  may  be  collected 
fi-om  our  ideas  or  mental  pictures  of  objects  as  effectually  as  from  the 
objects  themselves.  Th^  other  is,  the  demonstrative  character  of 
geometrical  truths;  which  was  at  one  time  supposed  to  constitute  a 
radical  distinction  between  them  and  physical  truths,  the  latter,  as 
resting  on  merely  probable  evidence,  bemg  deemed  essentially  uncer- 

*  In  tba  coHclading  pages  of  his  Cown  dt  PhUasaphk  PotMve,  of  whicli  the  final  Tolume 
has  bat  recently  appeared,  M.  Comte  annoonces  the  intention  of  hereafter  producing  a 
special  and  systematic  work  on  the  PhUosophy  of  Mathematics.  All  competent  judges 
who  are  acquainted  with  what  M.  Comte  has  already  accoaiplished  in  that  great  depart- 
ment of  the  philosophy  of  the  sciences,  will  look  with  the  highest  expectations  to  this 
promised  treatise. 

3A 
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tsdn  and  unprecise.  The  advance  of  knowledge  baa,  however,  made 
it  manifest  that  physical  science,  in  its  better  widerst  jod  branches,  is 
quite  as  demonstrative  as  geometry :  the  task  of  deducing  its  details 
from  a  few  comparatively  simple  principles  beine  found  to  be  anything 
but  the  impossibility  it  was  once  supposed  to  be ;  and  the  notion  of 
the  superior  certainty  of  geometry  being  an  illusion  arising  from  the 
ancient  prejudice  which  in  that  science  mistakes  the  ideal  data  from 
which  we  reason,  for  a  peculiar  class  of  realities  while  tbe  correspond- 
ing ideal  data  of  any  deductive  physical  science  are  Tecogni2ed  as 
what  they  really  are,  mere  hypotheses: 

Every  theorem  in  geometry  is  a  law  of  external  nature,  and  might 
have  been  ascertained  by  generalizing  from  observation  and  experi- 
ment, which  in  this  case  resolve  themselves  into  comparison  and 
measurement.  But  it  was  found  practicable,  and  being  practicable, 
was  desirable,  to  deduce  these  truths  by  ratiocination  from  a  small 
number  of  general  laws  of  nature,  the  certainty  and  universality  of 
which  was  obvious  to  the  most  careless  observer,  and  which  compose 
the  first  principles  and  ultimate  premisses  of  the  science.  Among 
these  general  laws  must  be  included  the  same  two  which  we  have 
noticed  as  ultimate  principles  of  the  Science  of  Number  also,  and 
which  are  applicable  to  every  description  of  quantity:  viz.,  the  sums 
of  equals  are  equal,  and  things  which  are  equal  to  the  same  thing  are 
equal  to  one  another;  the  latter  of  which  fnay  be  expressed  in  a  manner 
more  suggestive  of  tbe  inexhaustible  multitude  of  its  consequences  by 
the  following  terms :  Whatever  is  equal  to  any  one  of  a  number  ol 
equal  magnitudes,  is  equal  to  any  other  of  them.  To  these  two  must 
be  added,  in  geometry, .  a  third  law  of  equality,  namely,  that  lines, 
surfaces,  or  solid  spaces,  which  can  be  so  applied  to  one  another  as  to 
coincide,  are  equal.  Some  writers  have  asserted  that  this  law  of  nature 
is  a  mere  verbal  definition:  that  the  expression  "equal  magnitudes" 
means  nothing  but  magnitudes  which  can  be  so  applied  to  one  another 
as  to  coincide.  But  in  this  opinion  I  cannot  agree.  The  equality  of 
two  geometrical  magnitudes  cannot  difier  fundamentally  in  its  nature 
from  the  equality  of  two  weights,  two  degrees  of  heat,  or  two  portions 
of  duration,  to  none  of  which  would  this  pretended  definition  of  equal- 
ity be  suitable.  None  of  these  things  can  be  86  applied  to  one  another 
as  to  coincide,  yet  we  perfectly  understand  what  we  mean  when  we 
call  them  equal.  Things  are  equal  in  magnitude,  as  tbings  are  equal 
in  weight,  when  they  are  felt  to  be  exactly  similar  in  respect  of  the 
attribute  in  which  we  compare  them :  and  tbe  application  of  the  ob- 
jects to  each  other  in  the  one  case,  like  the  balancing  them  with  a  pair 
of  scales  in  the  other,  is  but  a  mode  of  bringing  them  into  a  position 
in  which  our  senses  can  recognize  deficiencies  of  exact  resemblance 
that  would  otherwise  escape  our  notice.     * 

Along  with  these  three  general  principles  or  axioms,  the  remaindei 
of  the  premisses  of  geometry  consist  of  the  so-called  definitions,  that  is 
to  say,  propositions  asserting  the  real  existence  of  the  various  objects 
therein  designated,  together  with  some  one  propertv  of  each.  In  some 
cases  more  than  one  property  is  commonly  assumed,  but  in  no  case  is 
more  than  one  necessary.  It  is  assumed  that  there  are  such  things  in 
nature  as  straight  lines,  and  that  any  two  of  them  setting  out  from  tlie 
same  point,  diverge  more  and  more  without  limit.  This  assumption, 
(which  includes  and  goes  beyond  Euclid's  axiom  that  two  straight 
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lines  cannot  inclose  a  space,)  is  as  indispensable .  in  geofpetry,  and  as 
evident,  resting  upon  as  simple,  familiar,  and  universal  observation,  as 
any  of  the  other  axioms.  It  is  also  assumed  that  straight  lines  diverge 
from  one  another  in  different  degrees;  in  other  words,  that  there  are 
such  things  as  angles,  and  that  they  are  capable  of  being  equal  or  un- 
equal. It  is  assumed  that  there  is  Auch  Ajdiing.  as  a  circle,  and  that  aD 
its  radii  are  equal ;  such  things  as  ellipses,  and  that  the  sums  of  the 
focal  distances  are  equal  for  every  point  in  an  ellipse ;  such  things  as 
parallel  lines,  and  that  those  lines  are  everywhere  equally  distant* 

§  8.  [t  is  a  matter  of  something  more,  than  curiosity  to  consider  to 
what  peculiarity  of  the  physical  truths  which  are  the  subject  of  geom- 
etry, it  ia  owing  that  they  can  all  be  deduced  from  so  small  a  number  of 
original  premisses :  why  it  is  that  we  can  set  out  from  only  one  charac 
teristic  property  of  each  kind  of  phenomenon,  and  with  that  and  two 
or  three  general  truths  relating  to  equality,  can  travel  from  mark  to 
mark  until  we  obtain  a  vast  body  of  derivative  truths,  to  aQ  appear- 
ance extremely  unlike  those  elementary  ones.  1 

The  explanation  of  this  remarkable  feot  seems  to  lie  in  the  following 
circumstances.  In  the  first  place,  all  questions  of  position  and  figure 
may  be  resolved  into  questions  of  magnitade.  The  position  and  fig^e 
of  any  object  is  determined,  by  determining  the  position  of  a  sufficient 
number  of  points  in  it;  and  the  position  of  any  point  may  be  deter- 
mined by  die  magmtude  of  three  rectangular  cdordinates,  that  is,  of 
the  perpendiculars  drawn  from  the  point  to  three  axes  at  right  angles 
to  one  another,  arbitrarily  selected.  By  this.transformationof  all  ques- 
tiona  of  quality  into  qoestiens  only  of  quantity,  geometry  is  reduced  to 
the  single  problem  of  the  ineasurement  of  magnitudes,  that  is,  the 
ascertainment  of  the  equaUtiea  which  exist  between  them.  Now  when 
we  consider  that  by  one  of  the  general  axioms,  any  equality,  when 
ascertained,  is  proof  of  as  many  other  equalities  as  there  are  other 
tilings  equal  to  either  of  the  two  equals;  and  that  by  another  of  those 
axioms,  any  ascertained  equality  is  proof  of  the  equality  of  as  many 
pairs  of  magnitudes  aa  can  be  formed  oy  the  numerous  operations  whidfi 
resolve  themselves  into  the  addition  of  the  equals  to  themselves  or  to 
other  equals :  we  cease  to  wonder  that  in  proportion  as  a  science  is 
conversant  about  equality,  it  should  afford  a  more  copious  supply  of 
marks ;  and  that  the  sciences  of  number  and  extension,  which  are  con- 
versant with  little  else  than  equality,  should  be  the  most  deductive  of 
all  the  sciences. 

*  Geometers  have  usually  preferred  to  define  parallel  lines  by  the  property  of  being  iu 
the  same  plane  and  never  meeting.  This,  however,  has  rendered  it  necessary  for  them  to 
assume,  as  an  additional  axiom,  some  other  property  of  parallel  lines ;  and  the  unsatisfac- 
tory manner  in  which  properties  for  that  purpose  have  been  selected  by  Euclid  and  others 
has  alwajs  been  deemed  the  opprobrium  of  elementary  geometry.  Even  as  a  verbal  defini- 
tion, e^ui-distance  \a  a  fitter  property  to  characterize  parallels  by,  since  it  is  the  attribute 
really  mvoWed  in  the  signification  of  the  name.  If  to  be  in  the  same  plane  and  never  to 
meet  were  all  that  is  meant  by  being  parallel,  we  should  feel  no  incongruity  in  speaking  of 
a  curve  as  parallel  to  its  asymptote.  The  meaning  of  parallel  lines  is,  Imes  which  pursue 
exactly  the  same  direction,  and  which,  therefore,  neither  approach  nearer  nor  go  fiirthei 
from  one  another ;  a  conception  suggested  at  once  by  the  contemplation  of  nature.  That 
the  lines  wfll  never  meet  is  of  course  implied  in  the  more  comprenensive  proposition  that 
they  are  everywhere  equally  distant.  And  that  any  straight  lines  which  are  in  the  same 
plane  and  not  eqni-distant  will  certainly  meet,  ma^  be  demonstrated  in  the  most  rigid 
manner  from  the  fundamental  property  of  straight  lines  assumed  in  the  text,  viz.  that  iS 
they  sot  out  from  the  same  point  they  diverge  more  and  more  without  limit. 
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There  are,  moreover,  two  ofr  three  of  the  principal  laws  of  space  or 
exteDsion  which  are  unusually  fitted  for  rendering  one  position  or 
magnitude  a  mark  of  another,  and  thereby  contributing  to  render  the 
science  largely  deductive.  First ;  the  magnitudes  of  inclosed  spaces, 
whether  superficial  or  solid,  are  completely  determined  by  the  magni- 
tudes of  the  lines  and  angles  which  bound  them.  Secondly,  the  length 
of  any  line,  whether  straight  or  curve,  is  measured  (certain  other  things 
being  given,)  by  the  angle  which  it  subtends,  and  vice  versA.  Lastly, 
the  angle  which  any  two  straight  lines  make  with  each  other  at  an  inac- 
cessible point,  is  measured  by  the  angles  they  severally  make  with  any 
third  line  we  choose  to  select  By  means  of  these  general  laws,  the 
measurement  of  all  lines,  angles,  and  spaces  whatsoever  might  be 
accomplished  (to  boirow  an  observation  from  M.  Comte),  by  measuring 
a  single  straight  line  and  a  sufficient  number  of  angles ;  which  is,  indeed, 
the  plan  actually  pursued  in  the  trigonometrical  survey  of  a  country ; 
and  fortunate  it  is  that  this  is  practicable,  the  exact  measurement  of 
straight  lines  being  difficult,  but  that  of  angles  very  easy.  Three  such 
generalizations  as  the  foregoing  afibrd  such  facilities  for  the  indirect 
measurement  of  magnitudes,  (by  supplying  us  with  known  lines  or 
angles  which  are  marks  of  the  magnitude  of  unknown  ones,  and  thereby 
of  the  spaces  which  they  inclose)  that  it  is  easily  conceivable  how  fixim 
a  few  data  we  can  go  on  to  ascertain  the  magnitude  of  an  indefinite 
multitude  of  lines,  angles,  and  spaces,  which  we  could  not  easily,  or 
could  not  at  all,  measure  by  any  more  direct  process. 

§  9.  Such  are  the  few  remarks  which  it  seemed  necessary  to  make 
in  this  place,  respecting  the  laws  of  nature  which  are  the  peculiar  sub- 
ject of  the  sciences  of  number  and  extension.  The  immense  part  which 
those  laws  take  in  giving  a  deductive  character  to  the  other  depart- 
ments of  physical  science,  is  well  known;  and  is  not  surprising,  when 
we  consider  that  all  causes  operate  according  to  mathematical  laws. 
The  effect  is  always  dependent  upon,  or,  in  mathematical  language,  is 
a  function  of,  the  quantity  of  the  agent ;  and  generally  of  its  position 
also.  We  cannot,  therefore,  reason  respecting  causation,  without  intro- 
ducing considerations  of  quantity  and  extension  at  every  step ;  and  if 
the  nature  of  the  phenomena  admits  of  our  obtaining  numerical  data  of 
sufficient  accuracy,  the  laws  of  quantity  become  the  grand  instruments 
for  calculating  forward  to  an  effect,  or  backward  to  a  cause.  That  in 
all  other  sciences,  as  well  ss  in  geometry,  questions  of  quality  are 
scarcely  ever  independent  of  questions  of  quantity,  may  be  seen  from 
the  most  familiar  phenomena.  Even  when  several  colors  are  mixed  on 
a  painter's  pallet,  the  comparative  quantity  of  each  entirely  deter 
mines  the  color  of  the  mixture. 

With  this  mere  suggestion  of  the  general  causes  which  render  math- 
ematical principles  and  processes  so  predominant  in  those  deductive 
sciences  which  afford  precise  numerical  data,  I  must,  on  the  present 
occasion,  content  myself;  referring  the  reader  who  desires  a  thorouch 
acquaintance  with  this  great  subject,  to  the  first  two  volumes  of  M. 
Comte's  systematic  work. 

In  the  same  work,  and  more  particularly  in  the  third  volume,  are 
also  fully  discussed  the  necessary  limits  of  the  applicability  of  mathe- 
matical principles  to  the  improvement  of  other  sciences.  Such  prin- 
ciples are  manifestly  inapplicable,  where  the  causes  on  which  any  claas 
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of  phenomena  depend  are  so  imperfectly  accessible  to  our  observation, 
that  we  cannot  ascertain,  by  a  proper  induction,  their  numerical  laws ; 
or  where  the  causes  are  so  numerous,  and  intermixed  in  so  complex  a 
manner  with  one  another,  that  even  supposing  their  laws  known,  the 
computation  of  the  aggregate  effect  transcends  the  powers  of  the  cal- 
culus as  it  iBf  Or  as  it  is.  ever  likely  to  be ;  or  lastly,  where  the  causes 
themselves  are  in  a  state  of  perpetual  fluctuation,  as  in  physiology, 
and  still  more,  if  possible,  in  the  social  science.  As  M.  Comte*  well 
observes,  the  mathematical  solutions  of  physical  questions  become 
progressively  more  difficult  and  more  impenect,  in  proportion  as  the 
questions  divest  themselves  of  their  abstract  and  hypotnetical  character, 
and  approach  nearer  to  the  degree  of  complication  actually  existing  in 
nature ;  insomuch  that  beyond  the  limits  of  astronomical  phenomena, 
and  of  those  most  nearly  analogous  to  them,  mathematical  accuracy  is 
generally  obtained  "  at  the  expense  of  the  reality  of  the  inquiry :" 
while,  even  in  astronomical  questions,  **  notwithstanding  the  admirable 
simplicity  of  their  mathematical  elements,  our  feeble  intelligence 
becomes  incapable  of  following  out  effectually  the  logical  combinations 
of  the  laws  on  which  the  phenomena  are  dependent,  as  soon  as  we 
attempt  to  take  into  simultaneous  consideration  more  than  two  or  three 
essential  influences."  Of  this,  the  problem  of  the  Three  Bodies  has 
already  been  cited  by  U8«  more  than  once,  as  a  remarkable  instance ; 
the  complete  solution  of  so  comparatively  simple  a  question  having 
vainly  tried  the  skill  of  the  most  profound  mathematicians.  We  may 
conceive,  then,  how  chimerical  would  be  the  hope  that  mathematical 

Srinciples  could  ever  be  advantageously  applied  to  phenomena  depon- 
ent upon  the  mutual  action  of  the  innumerable  minute  particles  of 
bodies,  as  those  of  chemistry,  and  still  more,  of  physiology ;  and  for 
similar  reasons  those  principles  mugt  be  for  ever  inapplicable  to  the 
still  more  complex  inquiries,  the  subjects  of  which  are  phenomena  of 
society  and  government 

The  value  of  mathematical  instruction  as  a  preparation  for  those 
more  difficult  investigations,  consists  in  the  applicability  not  of  its 
doctrines,  but  of  its  method.  Mathematics  will  ever  remain  the  most 
perfect  type  of  the  Deductive  Method  in  general ;  and  the  applications 
of  mathematics  to  the  simpler  branches  of  physics,  furnish  the  only 
school  in  which  philosophers  can  effectually  learn  the  most  difficult  and 
important  portion  of  their  art,  the  employment  of  the  laws  of  simpler 
phenomena  for  explaining  and  predicting  those  of  the  more  complex. 
These  grounds  are  quite  sufficient  for  deeming  mathematical  training 
an.  indispensable  bans  of  real  scientific  education,  and  regarding,  vnth 
Plato,  one  who  is  dy86Yterp9p-of,  as  wanting  in  one  of  the  most  essential 
qualifications  for  the  successful  cultivation  of  the  higher  branches  of 
philosophy. 

•  Cwrs  de  Phihaophie  Positive,  iii,  4J4-41& 


374  INDUCTION. 


CHAPTER  XXV. 

OP  TBS  OlOtmDB  OP  DISBELIEF. 

§  1.  The  method  of  atriTing  at  general  tntthfl^  or  general  prmHK 
sitionfl  fit  to  be  belieyedy  and  the  nature  of  the  evidence  on  whicn  they 
are  grounded,  have  been  diecumed,  as  ftr  an  space  and  the  writer's 
faculties  permitted,  in  the  twenty-four  preceding  chapters.  But  the 
result  of  the  examination  of  eridence  is  not  always  belief,  nor  even 
suspension,  of  judgment ;  it  is  sometimes  disbelief;  The  philosophy, 
therefore,  of  induction  and  experimental  inquiry  is  incomplete,  unless 
the  grounds  not  only  of  beheff  but  of  disbelief,  axe  treated  of;  and  to 
this  topic  we  shall  devote  one,  and  ^e  final  chapter. 

By  disbelief  is  not  here  to  be  understood  iJie  mere  absence  of  belie£ 
The  ground  for  tibstaining  from  belief  is  sikoply  the  absence  or  ia- 
sufBciency  of  proof;  and  in  considisring  what  is  sufBcient  evidence  to 
support  any  given  concliision;  we  have  already,  bjr  implication,  con- 
sidered what  evidence  is  not  sufficient  for  the  same  purpose.  By  dis- 
belief is  here  meant,  not  the  state 'of  mind  in  which  we  are  ignorant, 
and  form  no  opinion' upon  a  subje<$t,  but  thait  iii  which  we  are  fully 
persuaded  that  some  opinion  is  not  trnet  'insomuch  that  if  evidence, 
even  of  great  strength,  (whether  grounded  on  the  testimony  of  others 
or  on  our  own  alpparent  perceptions,)  were'producdd  in  faror  of  the 
opinion,  we  should  believe  liiat  the  Witnesses  spoke  fidseh^,  or  that 
they,  or  ourselves -if  V7e  were  the  direct  percipients,  were  mistaken. 

That  there  are  such  cases,  no  one  is  likely  to  dispute.  AssertionB 
for  which  there  is  abundant  posi^iveF  evidence  areof^n  dii^lieved,  on 
account  of  what  is  called  their  improbabiHty,  or  impossibility.  And 
the  question  for  consideration  is,  what,  in  the  present  case,  these  words 
mean,  and  how  far  and  under  what  circumstances  the  properties  which 
they  express  are  soffitcient  grounds  fer  disbelie£ 

§  2.  It'is  to  h6  remarked  in  l^e  'first  phfCi^,  thaf  the  positive  evidence 
produced  in  support  of  an  assertion  which  is  neverth^ess' rejected  on 
the  score  ofimrpossilnltty  or  improbability,  is  vever  such  as  amounts  to 
ihll  proof.  It  -is  al wa]^s  grounaed  upon  some  approximate generalisa- 
^tion.  The^ct  msy  have  been  asserted  by^  a 'hundred  witnesses;  but 
ahere  aife  many  exceptions  to  thb  uniyersality  ofthe  generalization 
that  what  a  hundred  witnesses  afflnn  is '  true.  We  may  seem  to  our- 
selves to  have  actttsdty  seen  the  fkct:  but,  that  we  really  see  what  we 
think  we  see,  is  by  no  means  an  universal  truth;  our  organs  may  have 
been  in  a  morbid  state,  or  we  may  have  inferred  sometiimg,  and 
imagined  that  we  perceived  it.  The  evidence,  then,  in  the  affirmative, 
being  never  more  than  an  approximate  generalization,  all  will  depend 
upon  what  the  evidence  in  the  negative  is.  If  that  also  rests  upon  an 
approximate  generalization,  it  is  a  case  for  comptirison  of  probabilities. 
If  the  approximate  generalizations  leading  to  the  affirmative  are,  when 
added  together,  less  strong,  or  in  other  words,  further  removed  from 
universality,  than  the  approximate  generalizations  which  support  the 
negative  side  of  the  question,  the  proposition  is  said  to  be  improbable, 
and  is  to  be  disbelieved,  provisionally.     If,  however,  an  alleged  fiftct 
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be  in  QODtradictioii,  nottQ  aiiy  imixihec  of  approximate  generalizations    ^ 
imt  to  a  completed  generalization  gsonjidea  upon  b,  rigorous  induction, 
it  is  said  to  M.impossibley.and  is  to  be  disbeheved  totally. 

This  last  principle^  simple  and  evident  as  it-appears^  is  the  doctrine 
which,  on  the  occasioQ  of  an  attempt  to  apply  it  to  the  question  of  the 
credibili^  of  miracles,  excited  so-  viol^it  a  controrersy.  Hume's  cele- 
brated principle^  that  nothing  is  credible  which  is. contradictory  to  ex* 
perience,  or  at  Yaiihmce  with  btws  of  nature,  10  merely  this  very  plain 
and  harmless  proposition,  that  whatever  is  contradicted  to  a  complete 
mductiQin  is  incredible.  That  such  a  maxim  as  this  should  either  be 
accounted  a  dan^xous  heresy,  or  mistaken  for  a  great  and  recondite 
truth,  speaks  all  for  the.  state  of  philoaophical  speculation  on  such  sub- 

• 
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But  does  not  (it  may  be  adced)  the  very  statement  of  the  proposition 
imply  a  contradiction  1  An  alleged  fact,  according  to  this  theory,  is 
jftot  to  be  beliered  if  it  contradict  a  complete  induction.  But  it  is 
essential  to  the  compleljeness  of  an  induction  that  it  shall  not  contra- 
dict any  known  fact.  Is  it  not  then  ^.j^etUio  prineijm  to  say«  that  the 
fiict  ought  to  be  disbelieved  because  the  induction  opposed  to  it  is  com* 
plete  %  How  can.- we  have  a  right  to  dedaio  the  induction  complete, 
while  facts,  supported  by  crediUe  evidence,  present  themselves  in  op- 
position to  it  i  \ 

I. answer,  rnnttve* that  right  whenever  the  scientific  canons  of  in- 
duction giva  it  tons ;  that  Ss^  whenever:  the  induction  ctm be  complete. 
We.  have  it,  ibr  egcample,  in  a.  case;  of  causation,  in  which  there  has 
been  im  txperimmtnimt  ^iruoi*^ ;  If  an  antecedent  A,  superadded  to  a 
set' of  aatecedeats  in  all  otbenr  respects  unaltered,  is  followed,  by  an 
eflfect  B  which  did  not  exist  before,  A  i«,  in  that  instance  at  least, 
the  cause  «f  B^  or  a  neeessary  part  of.  that  cause ;  and  if  A  be  tried 
again  with  many  totally  different  sets  of  antecedents  and  B  still  fol- 
lows, then  it  is  tiiie  whole  cause.  If  these  observations  or  experiments 
have  been  repeated  so  often,  and  by  »o  many  persons,  as  to  exclude 
all  supposition  of  error  in  the  observer^  a  law  pt  nature  is  established ; 
and  so  long  as  this  law  is  receive^  as  such,  the  assertion  that  on  any 
particular  occasion  A  took  pla^,  and-  yet  B  did  not  follow,  without 
Q/i^y.  eonmteroUmg  eeM^e^  mustcbe  disbelieved.  Such  an  assertion  is  not 
to  be  credited  upon  any  less  •  evidenee  than  whnt  would  suffice  to 
ofretrtum  the  Isw^  >The  general  truths,  that  whatever  has  a  beginning 
has  a  cause,  and  that-  when  none  but  the  sam^  causee  exist,  the  same 
eflEectB  fbUow,  rest  upon  the  stcdngest  inductive  evidence  possiUe ;  the 
proposildon  that. thugs  affirmed.by.evoa  acrowd  of  respectable  wit- 
nesses- are  true,  is  but  im  approximate  genepdlzatien ;  and— even  if 
we  fancy  we  actuailly  .saw  or  jek  the  iaet  which  is  in  contradiction  to 
the  law^'--*what  a  human  being  can  see  is  no  more  than  a  set  of  appear- 
ances ;  from  which  the  real  nature  of  the  phenometion  is  merely  an 
inference,  and  in  thia  inference  approximate  generalisations  usually 
have  a  large  share.  If^  therefore,  we  mske  our  election  to  hold  by 
the  law,  no  quantity  of  evidence  whatever  ought  to  persuade  us  that 
there  has-  occurred  anything  in  contradiction  to  it.  If,  indeed,  the  evi- 
dence psoduced  is  sudi  that  it  is  more  likely  that  the  set  of  observa- 
tions and  experiments  upon  which  the  law  rests  should  have  been  in- 
accurately performed  or  incorrectly  interpreted,  than  that  the  evidence 
in  question  should  be  false,  we  may  believe  the  evidence ;  but  then  we 
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must  abandon  the  law.  Atid  since  the  law  was  received  on  what 
seemed  a  complete  induction,  it  can  only  be  rejected  on  evidence 
equivalent ;  namely,  as  being  inconsistent  not  vnth  any  number  of  ap- 
proximate generalizations,  but  with  some  other  and  better  established 
law  of  nature.  This  extreme  case,  of  a  conflict  between  two  supposed 
Vaws  of  nature,  has  probably  never  actually  occurred  where,  in  the 

Srocess  of  investigating  both  the  laws,  the  true  canons  of  scientific  in- 
uction  had  been  kept  in  view ;  but  if  it  did  occur,  it  must  terminate 
in  the  total  rejection  of  one  of  the  supposed  laws.  It  would  prove 
that  there  must  be  a  flaw  in  the  logical  process  by  which  either  one  or 
the  other  was  established ;  and  if  there  be  so,  that  supposed  general 
truth  is  no  truth  at  all.  We  cannot  admit  a  proposition  as  a  law  of 
nature,  and  yet  believe  a  fact  in  real  contradiction  to  it.  We  must  dis- 
believe the  alleged  fact,  or  believe  that  we  were  mistaken  in  admitting 
the  supposed  law. 

But  in  order  that  any  alleged  &ct  should  be  contradictory  to  a  law  ol 
causation,  the  allegation  must  be,  not  simply  that  the  cause  existed 
without  being  followed  by  the  effect,  for  that  would  be  no  uncommon 
occurrence ;  but  that  this  happened  in  the  absence  of  any  adequate 
counteracting  cause.  Now  in  the  case  of  an  alleged  miracle,  the  asser- 
tion is  the  exact  opposite  of  this.  It  is,  that  the  effect  veas  defeated, 
not  in  the  absence,  but  in  consequence,  of  a  counteracting  cause, 
namely,  a  direct  interposition  of  an  act  of  the  vrill  of  some  being  who 
has  power  over  nature ;  and  in  particular  of  a  being,  whose  will  having 
originally  endowed  all  the  causes  with  the  powers  by  which  they  pro- 
duce their  effects,  may  well  be  supposed  able  to  counteract  them.  A 
miracle  (as  was  justly  remarked  by  Brown*)  is  no  contradiction  to  the 
law  of  cause  and  effect;  it  is  anew  effect,  supposed  to  be  produced  b^ 
the  introduction  of  a  new  cause.  Of  the  adequacy  of  that  cause,  if  it 
exist,  there  can  be  no  doubt ;  and  the  onlv  antecedent  improbability 
which  can  be  ascribed  to  the  miracle,  is  the  improbability  that  any  such 
cause  had  existence  in  the  case. 

All,  therefore,  which  Hume  has  made  out,  and  this  he  must  be  con- 
sidered to  have  made  out,  is,  that  no  evidence  can  be  sufficient  to  prove 
a  miracle  to  any  one  who  did  not  previously  believe  the  existence  of  a 
being  or  beings  with  supernatural  power ;  or  who  believed  himself  to 
have  full  proof  that  the  character  of  the  Being  whom  he  recognizes,  is 
inconsistent  with  his  having  seen  fit  to  interfere  on  the  occasion  in 
question.  The  truth  of  this  (however  fatal  to  a  school  of  theology 
which  has  recently  been  revived  in  this  country,  and  which  has  me 
weakness  to  rest  all  the  evidences  of  religion  upon  tradition  and  tes- 
timony) may  be,  and  is,  admitted  by  all  defenders  of  revelation  who 
have  made  much  figure  as  such  during  the  present  century.  It  is  now 
acknowledged  by  nearly  all  the  ablest  vniters  on  the  subject,  that 
natural  religion  is  the  necessary  basis  of  revealed;  that  the  proofe  of 
Christianity  presuppose  the  being  and  moral  attributes  of  GtoA ;  and 
that  it  is  die  conformity  of  a  religion  to  those  attributes  which  de- 
'^rmines  whether  credence  ought  to  be  given  to  its  external  evi- 
dences ;  that  (as  the  proposition  is  sometimes  expressed)  the  doctrine 
must  prove  the  miracles,  not  the  miracles  the  doctrine.  It  is  hardly 
necessary  to  point  out  the  complete  accordance  of  these  views  with 

*  See  the  two  verj  remarkable  notea  (A)  and  (F),  appended  to  liia  Inquiry  mto  ihe  Relm 
Hon  of  Cauae  and  Eject, 
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tlie  Opinions  which  (not  to  mention  other  testimonies)  the  New  Testa* 
ment  itself  shows  to  have  been  generally  prevalent  in  the  apostolic 
age ;  when  it  was  believed  indeed  that  miracles  were  necessary  as  ere* 
clentialsy  and  that  whoever  was  sent  by  God  must  have  the  power  of 
working  tl^m ;  but  no  one  dreamed  that  such  power  sufficed  by  itself 
as  proof  of  a  divine  mission,  and  St.  Paul  expressly  warned  the  churches, 
if  any  one  came  to  thom  working  miracles,  to  observe  what  he  taught, 
and  unless  he  preached  ''Christ,  and 'him  crucified,"  not  to  listen  to 
the  teaching.  There  is  no  reason,  therefore,  that  timid  Christians 
should  shrink  from  accepting  the  logical  canon  of  the  Grrounds  of  Dis- 
belief. And  it  is  not  hazarding  much  to  predict  that  a  school  which 
peremptorily  rejects  all  evidences  of  religion,  except  such  as,  when  re- 
lied upon  exclusively,  the  canon  in  question  irreversibly  condemns ; 
which  denies  to  mankind  the  right  to  judge  of  religious  doctrine,  cmd 
bids  them  depend  on  miracles  as  their  sole  guide ;  must,  in  the  present 
state  of  the  human  mind,  inevitably  fail  in  its  attempt  to  put  itself  at 
the  head  of  the  religious  feelings  and  convictions  of  this  country  :  by 
whatever  learning,  argumentative  skill,  and  even,  in  many  respects, 
comprehensive  views  of  human  affairs,  its  peculiar  doctrines  may  be 
recommended  to  the  acceptance  of  thinkers. 

4  3.  It  appears  from  what  has  been  said,  that  the  assertion  that  a  cause 
has  been  defeated  of  an  effect  which  is  connected  with  it  by  a  completely 
ascertained  law  of  causation,  is  to  be  disbelieved  or  not,  according  to  the 
probability  or  improbability  that  there  existed  in  the  particular  instcmce 
an  ade<juate  counteracting  cause.  To  form  an  estimate  of  this,  is  not 
mcnre  difficult  than  of  any  other  probability.  With  regard  to  all  known 
causes  capable  of  counteracting  the  given  causes,  we  have  generally 
some  previous  knowledge  of  ihe  frequency  or  rarity  of  their  occur- 
rence, from  which  we  may  draw  an  inference  as  to  the  antecedent 
improbability  of  their  having  been  present  in  any  particular  case. 
And  neither  in  respect  to  known  nor  unknown  causes  are  we  required 
to  pronounce  upon  the  probability  of  their  existing  in  nature,  but  only 
of  their  having  existed  at  the  precise  time  and  place  at  which  the 
transaction  is  alleged  to  have  happened.  We  are  seldom,  therefore, 
without  the  means  (when  the  circumstances  of  the  case  are  at  all 
known  to  us)  of  judging  how  far  it  is  likely  that  such  a  cause  should 
have  existed  at  that  time  and  place  vrithout  manifesting  its  presence  by 
some  other  marks,  and  (in  the  case  of  an  unknown  cause)  without 
having  hitherto  manifested  its  existence  in  any  other  instance.  Ac- 
cording as  this  circumstance  or  the  falsity  of  the  testimony  appears 
more  improbable,  that  is,  conflicts  vrith  an  approximate  generalization 
of  a  higher  order,  we  believe  the  testimony,  or  disbelieve  it ;  with  a 
stronger  or  a  weaker  degree  of  conviction,  according  to  the  prepon 
derance :  at  least  until  we  have  sifted  the  matter  frirther. 

So  much,  then,  for  the  case  in  which  the  alleged  fact  conflicts,  or 
appears  to  conflict,  with  a  real  law  of  causation.  But  a  more  common 
case,  perhaps,  is  that  of  its  conflicting  with  uniformities  of  mere  co- 
existence, not  proved  to  be  dependent  on  causation :  in  other  words, 
Mrith  the  properties  of  Kinds.  It  is  with  these  uniformities  pnnci- 
pally,  that  the  marvelous  stories  related  by  travellers  are  apt  t/  oe  at 
variance  :  as  of  men  with  tails,  or  with  wings,  and  (until  confi»"^ed  by 
experience)  of  flying  fish ;  or  of  ice,  in  the  celebrated  anecdoie  of  th^ 
3B 
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Dutch  travellers  and  the  King  of  Siam.  Facts  of  thb  detoiption, 
facts  previoasly  unheard  of,  but  which  could  not  from  any  known  law 
<^  causation  be  pronounced  impossiblet  are  what  Hume  characterizes 
as  not  contrary  to  experience,  out  merely  unc<Nnformable  to  it;  and 
Bentham;  in  hia  treatise  on  Evidence,  denominates  them  fa^  discon- 
formable  in  specie^  as  distinguished  from  such  as  are  disconformable 
in  toto  or  in  degree. 

In  a  case  of  this  description^  the  &ct  asserted  is  the  exsstenoe  of  a 
new  Kind ;  which  in  itself  ia  not  in  thot  slightest  degree  incredible, 
and  only  to  be  rejected  if  the  imprc^ability  &at  any  variety  of  object 
existing  at  the  particular  place  and  time  should  not  have  been  discov- 
ered sooner,  be  greater  than  that  of  error  or  mendacity  in  the  witnesses. 
Accordingly,  such  assertions,  when  made  by  credible  persons,  .-and  of 
unexplorM.  places,  are  not  disbelieved,  but  at  most  regaraed  as  requiring 
confirmation  from  subsequent  observers ;  imless  the  alleged  propertiea 
of  the  supposed  new  Kind  are  at  Tanance  vrith  knowa  properties  ol 
some  larger  Kind  which  includes  it;  or,  in  other  words,  unless,  in  the 
new  Kind  which  is  asserted  to  exiat,  some  properties  are- said  to  have 
been  found  disjcnned  from  odiera  which  have  always  been  known  to 
accompany  them ;  as  in  the  case  of  Pliny'a  men,  or  any  other  kind  ot 
animal  of  a  structure  different  from  that  which  has  always  been  found 
to  coexist  with  animal  life.  On  the  mode  of  dealing  with  any  such 
ease,  little  needs  be  added  to  what  has  been  said  on  the  same  topic  in 
the  twentynsecond  chapter.*  When  the  uniformitii^a  of  ooexistencu 
which  the  alleged  fact  would  violate,  are  auch  aa  to  raise  a  stroi^ 
presumption  of  th^ir  being  die  result  of  causation,  the  fact  which 
eonfliots  with  them  is  tp  be  disbelieved,  at  least  provisionally,  and 
subject  to  forther  investigation.  When  the  presuiieqption  amounts  to  a 
virtual  certainty,  aft  in  the  case  of  the  general  atructure  of  organised 
beings,  the  only  question  requinidg  consideration  ia  whether,  in  phenom- 
ena  ao  little  known^  there  may  not  be  liabilities  to  counteraction  from 
causes  hitherto  imkaewn;  or  whether  the  phenomena  may  not  be 
capable  of  originfliting  in  some  other  vray,  wlueh  would  produce  a 
different  set  ef  derivative  uniformities. '  Where  (aa  in  the  ease  of  the 
fiying-fish,  or  the  omithorhynchua)  the  generalization  to  whidi  the 
alleged  fact  v^ould  be  an  exception  is  very  speoial  and  of  limited  range^ 
neil£er  of  the  above  supposiuons  can  be  deemed  very  improbable ;  and 
it  is  generally,  in  the  caae  of  such  alleged  anomalies,  vnse  to  suspend 
our  judgment,  pending  the  subsequent  inquiries  which  will  not  fail  to 
confirm  the  assertion  if  it>be  true.  But  when  the  generalization  is  very 
comprehensive,  eml»'acing  a  vast  number  and  variety  of  obseryations, 
and  covering  a  considerable  profvince.  of  the  kingdom  of  nature ;  then, 
for  reasons  which  have- been -^lly  eecplained,  such  an- empirical  law 
comes  near  to  the  certainty  of  an  ascertiuned  Icvw  of  causation :  and 
any  alleged  exee(ption  to  it-  cannot  be  admitted^  unless  upon,  the  evir 
dence  of  some  law  of  oausatLon  proved  by  a  tidU  more  complete 
induction. 

.  Such  uniformities  in  the  course  of  nature  as  do  not  bear  marks  of 
being  the  results  -i^  causation,  are,  aa  we  have  alieady  seen,  admissive 
as  universal  truths  m^  a  degree  of  credence  proportioned  to  their 
generality.  Those  which  are  «tnie  of.  all  things  whatever,  or  at  least 
which  are  totally  independent  of  the  varieties  of  Kinds,  namely,  the 

*  Sapra,  pp.  34a-35l^ 
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iaws  of  BUinber  &nd  ^xtennQiii  to  wbicb  we  may  add  ^  law  of  causa- 
tion itself,  aro  pvobably  tiie  only  onesi  an  excepdon  to  wbich  is  absc 
lutely  and  for  e?er  siMiedible.  Acoordingly,  it  is  to  asseitioiis  supposed 
to  be  t^ontradictorf  to  these  lavrs^  or  to  some  othera  coming  near  to 
tketn  in  gonerality,  that  the  word  izttpoesibili^  (atleastai#o^«to  impos- 
sibility) seems  to  be  generally  confined*  ^  Yi^ations  of  other  laws,  of 
special  laws  of  causadon  lor  instance,  -are  said,  by  peisons  studious  of 
accuracy  in  expressiony  to  be  ifeapoasiUertii  the  drcuriutances  of  the 
case  ;  er  impossible  unless  some  cause  had  existed  which  did  not  exist 
in  the  particular  case.  .  Of  no  -assertian,  not  in  oontradactton  to  some 
of  these  very  geeaeral  laiws,  will  more  than  improbability  be  asserted 
by  any  cautious  person ; '  and  improbability  not  of  the  Tory  highest 
degree,  unless  the  time  and  place  in  whidi  the  &ct  is  said  to  hare 
occurred,  render  it  almost  certain  that  the  anomaly,  if  real,  could  not 
haye  been  overlooked  by  other 'observera.  Suspension' of  judgment  is 
in  all  trtber  case&tbe  pesoujce  of'  the  judicious  inquirer ;  proYided  the 
testimony  in  favor  of  the  aawnudy^preaents,  when  well  suted^  no  sus- 
picious cireumstances. 

But  the  testimonyiia  scarcely  ever  found  to  stand  that  test,  in  cases 
in  which  the  anomaly  >  is  not  real.  la  the  instances  upon  record  in 
which  a  great  niunber  of  witnesses,  of  good  reputation  and  scientific 
acquirementSi  hare  testified  to  the  truth  of  something  winch  has.  turned 
out  untrue,  there  hove  ahnosfc  alwaya  been  *  circumstanoea  which,  to  a 
keen  observer  who  had  taken  due  pains  to  8ifi:the  matter,  would  have 
rendered  the  testimony  untarustwoidiiy.  There  have  generally  been 
means  of  accduntiQg  for*  the  impression  upon  the  senses  or  minds  of 
the aHeged  percipients  byfollaoious  appearances;  or^somie  epidemic 
delusion,  propagated  by  the  contagious^  tnffaience  of  popidar  foeHng, 
has  been*  concerned  in  the  case;  or  some  strong  interest  has  been 
implicated -^^reltgious  seal,  party  foelii^^  vanity,  or  at  least  the  passion 
for  the  maivbloua,  in  persons. strongly  suscepdble  of  it.  When  none 
of  these  -or  similar  circnmstaoow  exist  to  account  foi^  the  apparent 
strength  of  the  testimony:  and- where  the  aaserdon  is  not  in  contra* 
diction  ek&er  to  those 'universaHawsv^hich  know  no  counteracdon  or 
anomalyy  or  to  the  generalixadonsrnext  in  comprehensiveness  to  them, 
but  would  only  amount,  if  admitted,  to  this  existence  of  an  unknown 
cause  or  an  snoinahms  Kind,  in  circumstonees  not  so  thoroughly 
explored 'but  that' it  is  ciedible  that  thingshitherto  miknown  may  stiU 
come  to<  fight;  a  cautious  penon  vrill  nei&ier  admit  nor  reject  the  tesd> 
mony;  but  will  wait  for  eonfirmadon  'at  other  times  and  firom  other 
unconn^ted  sources*  Such  ought  to  have  bees  the  conduct  of  the 
King  of  fiiam  iwhen  the  Dtftch  travellers  affirmed  to  faim  the  existence 
of  ice.  Sut  an  ignonmt  penon  is  las  obstinate  in  his  contemptuous 
incrednlityaa  he  is  unreasonably  credulous,  -  Anything  unMke  his  own 
narrow  experience  ho  disbelieves,  if  it  flatters  no  propensity;  any 
nursery  tale  is  swallowed  implicidy  by  him  if  it  does. 

§  4.  Before  concluding' this. inquiry,  we  must  advert  ton  very  serious 
misappreheBsien  of  the  prindplea  of  the  sulgect,  whidi  has  been  comr 
mitted  by  some  of  die  writers  against  -Hume's  Eteity  4m  Miradm^  in 
their  anariety  to  destroy  what  appeared  to  th«m  a  foftimiddble  weapon 
of  assanh  against  the  Ohristian  teligion;  and  €0  which,^  with  entirely 
different  views  on  the  religious  4]uestion,  Laplace,  in  his  Eisay  an 
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ProbahUities,  has  been  led  to  give  his  sanction ;  the  effect  in  both  casea 
being,  entirely  to  confound  the  doctrine  of  the  Grounds  of  Disbelief. 
The  mistake  consists  in  overlooking  the  distinction  between  (what  may 
be  called)  improbability  before  the  fact,  and  improbability  after  it;  two 
different  properties,  the  latter  of  which  is  always  a  ground  of  disbelief; 
the  former  is  so  or  not,  as  it  may  happen. 

Many  events  are  altogether  improbable  to  us,  before  they  have 
happened,  or  before  we  are  informed  of  their  happening,  which  are 
not  u  the  least  incredible  when  we  are  informed  of  them,  because  not 
contrary  to  any,  even  approximate,  induction.  In  the  cast  of  a  per- 
fectly fair  die,  Uie  chances  are  five  to  one  against  throwing  ace,  that  is, 
ace  will  be  thrown  on  an  average  only  once  in  six  throws.  But  this 
is  no  reason  against  believing  that  ace  was  thrown  on  a  fiven  occasion, 
if  any  ciiedible  witness  asserts  it ;  since  although  ace  is  only  throvm 
once  in  six  times,  some  number  which  is  only  thrown  once  in  six  times 
must  have  been  thrown  if  the  die  was  thrown*  at  all.  The  improba- 
bility, then,  or  in  other  words,  the  unusuahiess,  of  any  iact,  is  no  reason 
for  disbelieving  it,  if  the  nature  of  the  caae  renders  it  certain  that 
either  Chat  or  something  equally  improbable,  that  is,  equally  imusual, 
did  happen.  If  we  disbelieved  all  &cts  which  had  die  <uiances  against 
them  beforehand,  we  should  believe  hardly  anything.  We  are  told 
that  A.  B.  died  yesterday :  the  moment  before  we  were  so  told,  the 
chances  against  his  having  died  on  that  day  may  have  been  ten  thou- 
sand to  one ;  but  since  he  was  certain  to  die  at  some  time  or  other, 
and  when  he  died  must  necessarily  die  on  some  particular  day,  while 
the  chances  are  innumerable  against  every  day  in  particular,  experi- 
ence affords  no  ground  whatever  for  discrediting  any  testimony  which 
may  be  produced  to  the  event's  having  taken  place  on  a  given  day. 

Yet  it  has  been  considered,  by  Dr.  Campbell  and  others,  as  a  com- 
plete answer  to  Hume's  doctrine  (that  things  are  incredible  which  are 
contrary  to  the  uniform  course  of  experience),  that  we  do  not  disbe- 
lieve, merely  because  the  chances  were  against  them,  things  in  strict 
conformity  to  the  uniform  course  of  experience ;  that  we  do  not  dis- 
believe an  alleged  fact  merely  because  uie  combination  of  causes  upon 
which  it  depends  occihts  only  once  in  a  certain  number  of  times.  It  is 
evident  that  whatever  is  shovni  by  experience  to  occur  in  a  certain 
proportion  (however  small)  of  the  whole  number  ^f  possible  cases,  is 
not  contrary  to  experience;  (though  we  are  right  in  disbelieving  it,  if 
some  other  supposition  respecting  the  matter  in  question  would  be  true 
in  a  greater  proportion  of  the  whole  number  of  cases.)  What  would 
really  be  contrary  to  experience,  would  be  the  assertion  that  the  event 
had  happened  more  frequently  in  some  large  number  of  times,  than 
the  same  combination  had  ever  been  known  to  occur  in  that  numbei 
of  times;  and  this  alone  it  is  which  is  improbable,  in  the  sense  of  in- 
credibility, or,  as  we  have  called  it,  improbability  af^er  the  fact. 

§  5.  While  the  defenders  of  Christianity  against  Hume  have  thus 
confounded  two  different  meanings  of  the  word  improbability,  con- 
tending that  because  imjprobability  of  the  one  kind  is  not  necessarily  a 
ground  of  disbelief,  neither  therefore  is  the  other,  and  that  nothing 
supported  by  credible  testimony  ought  ever  to  be  disbelieved ;  La* 
place,  again,  falling  into  the  same  confusion  between  the  two  meanings, 
eontends,  on  the  contrary,  that  because  improbability  of  the  one  kind 
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IS  a  sufficient  ground  for  disbelief  the  other  is  so  too ;  and  that  what 
is  improbable  before  the  fact,  is  therefore  (not  indeed  in  all  cases,  but 
in  a  peculiar  class  of  cases  which  I  am  about  to  specify),  incredible 
afber  it. 

If,  says  Laplace,  there  are  one  thousand  tickets  in  a  box,  and  one 
only  has  been  drawn  out;  then  if  an  eye-witness  affirms  that  the 
number  drawn  was  79,  this,  though  the  chances  were  999  in  1000 
against  it,  is  not  incredible,  because  the  chances  were  equally  great 
against  erery  other  number.  But  (he  continues)  if  there  are  in  the 
box  999  black  balls  and  only  one  white,  and  the  witness  affirms  that 
the  white  ball  was  drawn,  this  is  incredible ;  because  there  was  but 
one  chance  in  favor  of  white,  and  999  in  favor  of  9ome  black  ball. 

This  appears  to  me  entirely  fisdlacious.    It  is  evident,  both  from 

general  reasoning  and  specific  experience,  that  the  white  ball  yill  be 
rawn  out  exactly  as  often,  in  any  large  number  of  trials,  as  the  ticlcet 
No.  79  vnll ;  the  two  assertions,  therefore,  are  precisely  on  the  same 
level  in  point  of  credibility.  There  is  one  vray  of  putting  the  case 
which,  I  think,  must  carry  conviction  to  every  one.  Suppose  that  the 
thousand  balls  are  ntunbered,  and  that  the  white  bell  happens  to  be 
ticketed  79.  Then  the  drawing  of  the  white  ball,  and  the  drawine  of 
No.  79,  are  the  very  same  event ;  how  then  can  the  one  be  credible, 
the  other  absolutely  incredible  1  A  witness  sees  it  drawn,  and  makes 
his  report  to  us :  if  he  says  that  No.  79  was  drawn,  according  to 
Laplace,  he  may  be  believed ;  if  he  says  a  white  ball  was  drawn,  we 
are  bound  to  disbelieve  him.  Is  this  rational  1  Is  it  not  clear,  on  the 
contrary,  that  the  only  difference  there  could  be  in  the  credit  due  to 
him  would  arise  firom  moral  causes,  namely,  fix^m  the  influence  which 
(if  the  witness  knew  that  there  was  but  one  white  ball  in  a  thousand) 
mi?ht  be  assigned  to  the  greater  apparent  wonder  in  the  latter  case  1 
which  to  one  kind  of  person  would  be  a  temptation  to  deceive,  or  to 
take  up  a  hasty  impression,  while  to  another,  tbe  same  thing  would  be 
a  motive  for  assuring  himself  more  positively  of  the  fact,  and  would 
therefore  actually  increase  the  credit  due  to  his  tesdmony. 

The  mathematical  reasoning  which  misled  Laplace  into  this  logicax 
error,  is  too  long  to  be  here  quoted.  It  is  found  in  the  section  of  his 
Essai  PhUosophique  sur  lea  ProbainlitSs,  entitled  De  la  ProhahUiti  des 
Temaignages,  and  is  founded  upon  a  misapplication,  noticed  by  us  in 
a  former  place,  of  his  own  sixth  theorem  of  &e  doctrince  of  chances;  a 
theorem  which  he  himself  describes  as  that  by  which  we  determine 
the  probability  that  a  given  effect  was  produced  by  one  or  by  another 
of  several  causes  capable  of  producing  it.  The  substance  of  his  argu- 
ment may  be  briefly  stated  as  follows :  Treating  the  assertion  of  the 
witness  as  the  effect,  he  considers  as  its  two  possible  causes,  the  vera- 
city or  mendacity  of  the  witness  on  the  particular  occasion,  that  is,  the 
truth  or  fiedsity  of  the  fact.  According  to  the  theorem,  the  probability 
that  the  effect  was  produced  by  a  particular  cause,  is  as  the  antecedent 
probability  of  the  cause,  multiplied  by  the  probability  that  the  cause, 
if  it  existed,  would  produce  the  given  meet.  Accordingly  (says 
Laplace)  in  the  case  ot  the  thousand  tickets,  the  cause  mendacity  might 
produce  any  one  of  999  untrue  statements,  while  in  the  case  of  the 
balls,  there  being  only  two  statements  to  make,  viz.,  white  or  black, 
and  one  of  these  being  true,  the  cause  mendacity  could  only  produce 
one  untrue  statement:  and  consequently  (the  antecedent  probability 
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of  meiidacity  from  the  character  of  the  witniefls  being  supposed  the 
same  in  bodb  cases)  mendacity  was  999  times  less  likely  to  have  pro* 
duced  the  particular  assertion  inade»  and  is  therefore  999  times  less 
likely  to  have  existed,  in  the  former  case  than  in  the  latter. 

The  error  of  this  argument  seems  to  be  the-  same  which  we  pointed 
out  in  a  former  chapter,*  that  of  applying  a  theorem,  only  true  of  the 
degrees  of  probability  of  causes,  Co  the  probability  of  what  are  neither 
causes  nor  udications  joi  oauses^  nor  in  any  other  w^y  specially  oon* 
nected  with  the  effect.  The  point  in  question  i%  the  comparative 
probability  of  two  suppositions,  that  the  witness  Hes,  and  that  he  speaks 
truth.  But  these  are  not  two  possible  cauaea  of  the  g^ven  effect  (die 
witness's  assertion) ;  they  are  merely  two  possible  qnalides  of  it  The 
truth  of  the  asseition  it,  indeed,  on  the  supposition  of  veracity,  the 
cause  of  its  being  made ;  but  the  &lsity  of  it  is  not^  on  any  supposition, 
a  cause  of  its  being  made.  It  is* not  incompatible  with  the  cnshonesty 
of  the  witness  that  he  should  have  spoken  the  truth :  the  difference  .be- 
tween the  two  suppositions  of  honesty  and.  dishonesty  is,  that  on  the  one 
he  would  certainly  speak  the  tracfa^  while  isn  the  other  he  was  just  equal- 
ly likely  to  speak  that  or  anything  else.  .  If  the  falsity  of  the  proposition 
were  a  real  cause  for  his  asserting  it,  and  there  were  no  possible  mode 
of  accounting  for  a  fidse  assertion  but.by  suppoaing  that  it  is  made  pre- 
cisely because  of  its  falsity,  I  do  not  see  how  liapiace's  argument  could 
be  resisted  The  case  where  there  are  999  possible  &lse  asseitions, 
and  that  in  which  there  is  but  one,  would  then  present  a  vast  differ- 
ence in  the  probability  that  the  assertion  actually  made  proceeded  irom 
falsity  ;  because  in  the  one  case  a  mendaeious  witness  was  sure  to  as- 
sert the  one  false  fact,  in  the  other  there  would  be  an  equal  chance  of 
his  asserting  any  one  of  the  999.  But  as  it  is,  the  falsity  was  a  mere 
accident  of  the  assertion,  not  the  cause  of  it ;  and  even  on  the  suppo- 
sition of  dishonesty,  the  statement  is  as  likely  to  be  true  as  fidse,  while 
on  the  supposition  of  honesty  it  is  certain  to  be  true.  The  assertion, 
therefore,  is  credible. 

With  these  remarks  we  shall  close  the  discussion  of  the  Grounds  of 
Disbelief;  and  along  with  it,  such  exposition  as  our  space  admitted, 
and  as  the  priter  had  it  in  his  power  to  fiinush,  of  the  Logic  of  Induo« 
lion. 
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BOOK  IV- 

OF  OPERATIONS  SUBSIDIARY  TO  INDUCTION. 


**  Clear  and  distinct  idsw  are  Unns  wIkwIl  tfaoogh  £uniltae  and  froquent  in  man'a  jnontba, 
I  have  reason  to  think  erery  one  who  uses  does  not  perfectly  understand.  And  possibly  it 
is  but  here  and  there  one  who  giyes  himself  the  trouble  to  consider  them  so  far  as  to  know 
what  he  himself  or  othen  preeisal^  mean  6y  them;  I  have,  thenfoie,  in  moet  places, 
chose  to  put  detexminato  or  determmed,  instead  of  clear  and  distinct,  as  more  likelyto 
direct  men*s  thoughts  to  my  meaning  in  this  matter.**— Locke's  Essay  on  the  Hvman  Un- 
demanding; Epistle  to  the  Reader. 

**  According  to  this  view  of  the  process  of  the  mind,  in  carryhig  on  general  speeulatiant, 

•  that  Idea  which  Uie  aodent  philoeophara  eonskleiea  as  die  essence  of  an  individaal,  is 

nothing  more  than  the  particular  quality  or  qualitiesjQ  which  it  resembles  other  indiyiduals 

of  the  same  class ;  and  in  consequence  of  which,  a  generic  name  is  applied  to  it." — D. 

Stbwart,  PAil.  ofiks  Human  Mindt  ch.  iv.,  sec.  2. 

"  Deux  grandes  notions  philosophiques  dominent  la  tfa^orie  ibndamentale  dela  m^thode 
natnuelle.  proprement  dita,  aavoii^  la  formation  des  gronpjDs  nalurela,  et  ansuite  leuz  suc- 
cession bierarchique.** — Comtb,  Cokm  dt  PbUo$opkU  JPositine,  42me  lof on 


CHAPTER  1. 

OP  OsaERTATION,  AND  BISCKIFTION. 

§  1.  Thb  inquiry  which  occupied  us  in  the  two  preceding  Books, 
has  conducted  us  to  what  appeals  a  satisfactory  soltttion  of  the  principal 
problem  of  Logic,  according  to  the  conception  I  har^e  formed  of  the 
science.  We  have  found,  that  the  mental  process  with  which  Logic 
IS  conyersant,  the  operation  of  investigating  truths  by  means  of  evidence, 
is  always,  even  when  appearances  point  to  a  di&r^Eit  thqpry  of  it,  a 
process  of  induction.  Ajid  we  have  particularized  the  various  modes 
of  induction,  and  obtained  a  clear  view  of  the  principles  to  which  it 
must  conform,  in  order  to  lead  to  results  which  can  be  relied  on. 

The  consideration  of  induction,  however,  does  not  end  with  the 
direct  rules  for  its  performance.  Something  must  be  said  of  those 
other  operations  of  the  mind;  which  sre  either  necessarily  presupposed 
in  all  induction,  or  are  instrumental  to  the  more  difiBcuh  and  compli- 
cated inductive  processes.  The  present  Book  wiH  be  devoted  to  the 
coDsideration  of  these  subsidiary  operations :  among  which  our  atten- 
tion must  first  be  g^ven  to  those,  which  are  indispensable  preliminaries 
to  all  induction  whatsoever. 

Induction  being  merely  the  extension  to  a  class  of  cases,  of  some- 
thing which  has  been  observed  to  be  true  in  certain  individual  instances 
of  the  class ;  the  first  place  among  tha  operations  subsidiary  to  induc- 
tion, is  claimed  by  Observation.  This  is  not,  however,  the  place  to 
lay  down  rules  for  making  good  observers ;  nor  is  it  within  me  com- 
petence of  Lo^c  to  do  so,  but  of  the  art  of  intellectual  Education. 
Our  business  with  Observation  is  only  in  its  connexion  with  the  an- 
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propriate-  problem  of  logic,  the  estimation  of  evidence.  Wo  have  to 
consider,  not  how  or  what  to  observe,  but  under  what  conditions  ob- 
seiTatiou  is  to  be  relied  on ;  what  is  needful,  in  order  that  the  fact, 
supposed  to  be  observed,  may  safely  be  received  as  true. 

§  2.  The  answer  to  this  question  is  very  simple,  at  least  in  its  first 
aspect.  The  sole  condition  b,  that  what  is  supposed  to  have  been 
observed  shall  really  have  been  observed ;  that  it  be  an  observation, 
not  an  inference.  For  in  almost  every  act  of  our  perceiving  faculties, 
observation  and  inference  are  intimately  blended.  What  we  are  said 
to  observe  is  usually  a  compound  result,  of  which  one-tenth  may  be 
observation  and  the  remaining  nine-tenths  inference. 

I  affirm,  for  example,  that  I  hear  a  man's  voice.  This  would  pass, 
in  common  language,  for  a  direct^perception.  All,  however,  which  is 
really  perception,  is  that  I  hear  a  sound.  That  the  sound  is  a  voice, 
and  that  voice  the  voice  of  a  man,  are  not  perceptions  but  inferences. 
I  affirm,  again,  that  I  saw  my  brother  at  a  certain  hour  this  morning. 
If  any  proposition  concerning  a  matter  of  fact  would  commonly  be . 
said  to  be  known  by  the  direct  testimony  of  the  senses,  this  surely 
would  be  so.  The  truth,  however,  is  far  otherwise.  I  only  saw  a 
certain  colored  surface ;  or  rather  I  had  the  kind  of  visual  sensations 
which  are  usually  produced  by  a  colored  surface;  and  from  these 
as  marks,  known  to  be  such  by  previous  experience,  I  concluded  that  I 
saw  my  brother.  I  might  have  had  sensations  precisely  similar,  when 
my  brother  was  not  there.  I  might  have  seen  some  other  person 
so  nearly  resembling  him  in  appearance,  as,  at  the  distance,  and  with 
the  degree  of  attention  which  1  bestowed,  to  be  mistaken  for  him.  I 
might  have  been  asleep  and  have  dreamed  that  I  saw  him ;  or  in  a 
state  of  nervous  disorder,  which  brought  his  image  before  me  in  a 
waking  hallucination.  In  all  these  modes  men  have  been  led  to  be- 
lieve that  they  saw  persons  well  known  to  them,  who  were  dead,  or 
far  distant.  If  any  of  these  suppositions  had  been  true,  the  affirmation 
that  I  saw  my  brother  would  have  been  erroneous ;  but  whatever  was 
matter  of  direct  perception,  namely,  the  visual  sensations,  would  have 
been  real«  The  inference  only  would  have  been  ill  grounded;  I 
should  have  ascribed  those  sensations  to  a  wrong  cause. 

Innumerable  instances  might  be  given,  and  analyzed  in  the  same 
manner,  of  what  are  vulgarly  called  errors  of  sense.  There  are  none 
of  them  properly  errors  of  sense ;  they  are  erroneous  inferences  from 
sense.  When  I  look  at  a  candle  through  a  multiplying  glass,  I  seem 
to  see  a  dozen  candles  instead  of  one :  abd  if  the  reed  circumstances  of 
the  case  were  skillfully  disguised,  I  might  suppose  that  there  were  really 
that  number ;  there  would  be  what  is  called  an  optical  deception.  In 
the  kaleidoscope  there  really  is  that  deception :  when  I  look  through 
the  instrument,  instead  of  what  is  actually  there,  namely,  a  casual  ar- 
rangement of  colored  fragments  of  glass,  I  seem  to  see  tlie  same  com- 
bination several  times  repeated  in  symmetrical  arrangement  round  a 
point.  The  delusion  is  of  course  effected  by  giving  me  the  same  sen- 
sations, which  I  should  have  had  if  such  a  symmetrical  combination  had 
really  been  presented  to  me.  If  I  cross  two  of  my  fingers,  and  bring 
any  small  object,  a  marble  for  instance,  into  contact  with  both,  at  points 
not  usually  touched  simultaneously  by  one  object,  I  can  hardly,  if  my 
eycB  are  shut,  help  believing  that  there  are  two  marbles  instead  of  one. 
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But  it  is  not  my  toach  in  this  case,  nor  mj  sight  in  the  other,  which  is 
deceived ;  the  deception,  whether  durable  or  rnily  momentary,  is  in 
my  judgpnent.  f*rom  my  senses  I  have  only  the  sensations,  and  those 
are  genuine.  Being  accustomed  to  have  those  or  similar  sensations 
when,  and  only  when,  a  certain  arrangement  of  outward  objects  is 
present  to  my  organs,  I  have  the  habit  of  instantly,  when  I  experience 
the  sensations,  inferring  the  existence  of  that  state  of  outward  thin^. 
This  habit  has  become  so  powerful,  that  the  inference,  performed  with 
the  speed  and  certainty  of  an  instinct,  is  confounded  with  intuitive 
perceptions.  When  it  is  correct,  I  am  unconscious  that  it  ever  needed 
proof;  even  when  I  know  it  to  be  incorrect,  I  cannot  without  consid- 
erable effort  abstain  from  making  it.  In  order  to  be  aware  that  it  is 
not  made  by  instinct  but  by  an  acquired  habit,  I  am  obliged  to  reflect 
on  the  slow  process  by  which  I  learned  to  judge  by  the  eye  of  many 
things  which  I  now  appear  to  perceive  directly  bjr  sight ;  and  on  the 
reverse  operation  performed  by  persons  learning  to  draw,  who  with 
difficulty  and  labor  divest  themselves  of  their  acquired  perceptions, 
and  leam  afi*esh  to  see  things  as  they  appear  to  the  eye»  instead  of  see- 
ing them  as  they  recdly  are. 

It  would  be  easy  to  prolong  these  illustrations,  were  there  any  need 
to  expatiate  upoii  a  topic  so  ^piously  exemplified  in  various  popular 
works.  From  the  examples  already  given,  it  is  seen  sufficiently,  that 
the  individu&l  facts  from  which  we  collect  our  inductive  generalizations 
are  scarcely  ever  obtained  by  observation  alone.  Observation  extends 
only  to  the  sensations  by  which  we  recognize  objects ;  but  the  propo- 
sitions which  we  make  use  of,  either  in  science  or  in  common  h£e, 
relate  mostly  to  the  objects  themselves.  In  every  act  of  what  is  called 
observation,  there  is  at  least  one  inference,  from  die  sensations  to  the 
presence  of  the  object ;  from  the  marks  or  diagnostics  to  the  entire 
phenomenon.  And  hence,  among  other  consequences,  follows  the 
seeming  paradox,  that  a  general  proposition  collected  from  particulars 
is  often  more  certainly  true  than  any  one  of  the  particidar  propositions 
from  which,  by  an  act  of  induction,  it  was  inferreij.  For,  each  of  those 
particular  (or  rather  singular)  propositions  involved  an  inference,  from 
the  impression  on  the  senses  to  the  feet  which  caused  that  impression : 
and  this  inference  may  have  been  erroneous  in  any  one  of  the  instances> 
but  cannot  well  have  been  erroneous  in  all  of  them,  provided  theii* 
number  was  sufficient  to  eliminate  chance.  The  conclusion,  therefore, 
that  is,  the  general  proposition,  may  deserve  more  complete  reliance 
than  it  would  be  safe  to  repose  in  any  one  of  the  inductive  premisses. 

The  logic  of  observation,  then,  consists  solely  in  a  correct  discrimi- 
nation between  that,  in  a  result  of  observation,  which  has  really  been 
perceived,  and  that  which  is  an  inference  from  the  perception.  What- 
ever portion  is  inference,  is  amenable  to  the  rules  of  induction  already 
treated  of,  and  requires  no  frirther  notice  here :  the  question  fer  us  in 
this  place  is,  when  all  which  is  inference  is  taken  away,  what  remains  1 
There  remain,  in  the  first  place,  the  mind's  own  feelings  or  states  of 
consciousness,  namely,  its  outward  feelings  or  sensations,  and  its  inward 
feelings -«•  its  thoughts,  emotions,  and  volitions.  Whether  anything  else 
remains,  or  all  else  is  inference  from  this ;  whether  the  mind  is  capable 
li  directly  percbiving  or  apprehending  anything  except  states  of  its 
own  consciousness — is  the  peculiar  problem  of  the  higher  or  trans- 
cendental metaphysics.  But  after  excluding  all  questions  on  whicn 
3C 
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metaphysicians  diflfer,  it  remains  true  that  for  most  purposes  the  Jis* 
crimination  we  are  called  upon  practically  to  exercise  is  between 
sensations  or  other  feelings,  of  our  own  or  of  other  people,  and  infer* 
ences  drawn  from  them.  And  on  the  theory  of  Observation  this  is  all 
which  seems  necessary  to  be  said  in  this  place. 

§  3.  If,  in  the  simplest  observation,  or  in  what  passes  for  such,  there 
is  a  large  part  which  is  not  observation  but  somediing  else ;  so  in  the 
simplest  description  of  an  observation,  there  is,  and  must  always  be, . 
much  more  asserted  than  is  contained  in  the  perception  itself.  We 
cannot  describe  a  fact  without  implying  more  than  .the  fact.  Tiie  per* 
ception  is  only  of  one  individual  thing ;  but  to  describe  it  is  to  nnirm 
a  connexion  betwe^si  it  and  every  other  thing  which  is  either  denoted 
or  connoted  by  any  of  the  terms  used.  To  begin  with  an  exa*nple, 
than  which  none  can  be  conceived  more  elementary :  I  have  a  sensa- 
tion of  sight,  and  I  endeavor  to  describe  it  by  saying  that  I  see  some- 
thing white.  In  saying  this,  I  do  not  solely  affirm  my  sensation ;  I 
also  class  it.  I  assert  a  resemblance  between  the  thing  I  see,  and  all 
things  which  I  and  others  are  accustomed  to  call  white.  I  assert  that 
it  resembles  them  in  the  circumstance  in  which  they  aU  resemble  one 
another,  in  that  which  is  the  ground  of  their  being  called  by  the  name. 
This  is  not  merely  one  "way  of  describing  an  observation,  but  the  only 
way.  If  I  would  either  register  my  observation  for  my  own  ilitnre 
use,  or  make  it  known  for  the  benefit  of  others,  I  must  assert  a  resenb' 
blance  between  the  fact  which  I  have  observed  and  something  else. 
It  is  inherent  in  a  description,  to  be  the  statement  of  a  resemblance, 
or  resemblances. 

These  resemblances  are  not  always  apprehended  directly,  by  merely 
comparing  the  object  observed  with  some  other  present  object,  or  with 
our  recollection  of  an  object  which  is  absent  They  are  often  ascer- 
tained through  immediate  marks,  that  is,  deductively.  In  describing 
some  new  kind  of  animal,  suppose  me  to  say  that  it  measures  ten  feet  in 
length,  from  the  forehead  to  me  extremity  of  the  tail.  I  did  not  ascer* 
tain  this  by  the  unassisted  eye.  I  had  a  two-foot  rule  which  I  applied 
to  the  object,  and,  as  we  commonly  say,  measured  it;  an  operation 
which  was  not  wholly  manual,  but  partly  also  mathematical,  involving 
the  two  propositions.  Five  times  two  is  ten,  and  Things  which  are 
equal  to  the  same  thing  are  equal  to  one  another.  Hence,  the  fact 
that  the  animal  is  ten  feet  long  is  not  an  immediate  perception,  but  a 
conclusion  from  reasoning ;  the  minor  prembses  alone  being  frimished 
by  observation  of  the  object.  But  this  does  not  hinder  it  from  being 
rightly  called  a  description  of  the  animal. 

To  pi^ss  at  once  from  a  very  simple  to  a  very  complex  example :  I 
affirm  that  the  eaith  is  globidar.  The  assertion  is  not  grounded  upon 
direct  perception;  for  the  figure  of  the  earth  cannot,  by  us,  be  directly 
perceived,  although  the  assertion  would  not  be  true  unless  circum- 
stances could  be  supposed  under  which  its  truth  could  be  so  perceived. 
That  the  form  of  the  earth  is  globular,  is  inferred  from  certain  marks, 
as  for  instance  from  this,  that  its  shadow  throvm  upon  the  moon  is  cir- 
cular; or  this,  that  on  the  sea,  or  any  extensive  plain,  our  horizon  is 
always  a  circle ;  either  of  which  marks  is  incompatible  with  any  other 
than  a  globular  form.  I  assert  further,  that  the  earth  is  that  particular 
kind  of  globe  which  is  termed  an  oUate  spheroid ;  because  it  is  found 
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by  ineasurement  in  the  direction  of  the  iiaericlian,  that  the  length  on  the 
Burface  of  the  earth  which  subtends  a  given  anjrle  at  its  centre,  dimin- 
ishes as  we  recede  froii^  the  equator  and  approach  the  poles.  But 
these  propositions!  t)i^t  the  earth  is  globular,  and  that  it  is  an  oblate 
spheroid,  assert,  each  of  them,  one  individual  fin^t;  in  its  own  nature 
capable  of  being  perceived  by  the  senses  when  the  requisite  organs 
and  the  necessary  position  are  supposed,  and  only  not  actually  pe]> 
ceived  because  these  organs  and  that  positiou  are  wanting.  That 
which,  if  the  fact  could  have  been  seen,  would  have  been  called  a  de- 
scription of  the  figure  of  the  earth,  may  without  impropriety  be  so 
called  when  instead  of  being  seen  it  is  inferred.  But  we  could  not 
without  impropriety  call  either  of  these  assertions  an  induction  from 
&cts  respecting  the  earth.  They  are  not  general  propositions  collected 
from  particular  fects,  but  particular  facts  deduced  from  general  prop- 
ositions. They  are  conclusions  obtained  deductively,  &om  premisses 
originating  in  deduction ;  but  of  these  premisses  some  were  not  ob* 
tained  by  observatipn  of  the  earth,  nor  had  any  peculiar  reference,  to  it. 
If,  th^n,  the  truth  respectii^g  the  fig^ure  of  the  earth  is  not  an  induc- 
tion, why  should  the  truth  respecting  the  figure  of  the'  earth's  orbit  be 
so  ]  Mr.  Whewell  contends  that  it  is ;  aldiough  the  two  cases  only 
differ  in  this,  that  the  form  of  the  orbit  was  not,  like  the  form  of  the 
earth  itself,  dedtlced  by  ratiocination  firom  facts  which  were  marks  of 
ellipdcity,  but  was  got  at  by. boldly  guessing  that  the  path  was  an 
ellipse,  and  finding,  after  wards,  on  examination,  that  the  observations 
were  in  harmony  with  the  hypothesis;  Not  only,  according  to  Mr. 
Whewell,  is  this  process  of  guessing  and  verifying  our  guesses  indue* 
tion,  but  it  is  the  whole  of  induction :  no  other  exposition  can  be  given 
of  that  logical  operation.  That  he  is  wrong  in  the  latter  assertion,  the 
whole  of  the  preceding  Book  has,  I  hopey  sufficiently  proved ;  and  that 
even  the  former  of  the  two  contains  a  large  dose  of  error  with  but  a 
small  portion  of  truth,  was  attempted  to  be  shown  in  the  second  chap- 
ter of  the  same  Book.*  We  are  now,  however,  prepared  to  go  more 
into  the  heart  of  the  question  than,  at  that  earlier  period  of  our  inquiry, 
and  a  few  words  will,  I  thiok,  suffice  to  dispel  all  remaining  obscurity. 

§  4.  We  observed,  in  the  second  chapter,  that  the  proposition  /'  the 
earth  moves  in  an  ellipse,"  so  far  as  it  only  serves  for  the  colligation  or 
connecting  together  of  actual  observations,  (that  is,  as  it  only  affirms 
that  the  observed  positions  of  the  earth  may  be  correctly  represented 
by  as  many  points  in  the  circumference  of  an  imaginary  ellipse,)  is  not 
an  induction,  but  a  description  :  it  is  an  induction  only  when  it  affirms 
that  the  intermediate  positions,  of  which  there  has  been  no  direct 
observation,  would  be  zound  to  correspond  to  the  remaining  points  ok 
the  same  elliptic  circumference.  Now,  although  this  real  induction  is 
one  thing,  and  the  description  another,  we  are  in  a  very  difierent  con- 
dition for  making  the  induction  after  we  have  obtained  the  description, 
and  before  it.  For  inasmuch  as  the  description,  like  all  other  descrip- 
tions, contains  the  assertion  of  a  resemblance  between  the  phenomenon 
described  and  something  else;  in  pointing  out  something  which  the 
series  of  observed  places  of  a  planet  resembles,  it  points  out  something 
in  which  the  several  places  themselves  agree.     If  the  series  of  places 
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coiTesponds  to  as  many  points  of  an  ellipse,  the  places  themseh'ee 
agree  m  being  situate^  in  that  ellipse.  We  have,  therefore,  by  means 
of  the  description,  obtained  the  requisites  for  an  induction  by  the 
Method  of  Agreement.  The  successive  observed  places  of  the  earth 
being  considered  as  ejects,  and  its  motion  as  the  cause  which  produces 
them,  we  fbid  that  those  effects,  that  is,  those  places,  agree  in  the  cir- 
cumstance of  being  in  an  ellipse.  We  conclude  that  the  remaining 
effects,  the  places  which  have  not  been'  observed,  agree  in  the  same 
circumstance,  and  that  the  law  of  the  motion  of  the  earth  is  motion  in 
an  ellipse. 

The  Colligation  of  Facts,  therefore,  by  means  of  hypotheses,  or,  as 
Mr.  WheweU  prefers  to  say,  by  means  of  Conceptions,  instead  of  being, 
as  he  supposes.  Induction  itself,  takes  its  proper  place  among  opera- 
tions subsidiary  to  Induction.  All, Induction  supposes  that  we  have 
previously  compared  the  requisite  number  of  individual  instances,  and 
ascertained  in  what  circumstances  they  agree ;  the  Colligation  of  Facts 
is  no  other  than  thi^  preliminary  operation :  and  the  proper  office  of 
"  clear  and  appropriate  ideas,"  on  the  necessity  of  which  Mr.  WheweH 
has  said  so  much,  is  to  enable  us  to  perform  this  operation  correctlyt 
When  Kepler,  after  vainly  endeavoring  to  connect  the  observed  places 
of  a  planet  bv  various  hypotheses  of  circular  motion,  at  last  tried  the 
hypothesis  of  an  ellipse  and  found  it  answer  to  the  phenomena,  what 
he  really  attempted,  first  unsuccessfully  and  at  last  successfully,  was  to 
discover  the  circumstance  in  which  all  the  observed  positions  of  the 
planet  agreed.  And  when  he  in  like  manner  connected  another  set  of 
observed  facts,  the  periodic  times  of  the  different  planets,  by  the  prop- 
osition that  the  squares  of  the  times  are  proportional  to  the  cubes  of 
the  distances,  what  he  did  was  simply  to  ascertain  the  property  in 
which  the  periodic  times  of  all  the  different  planets  agreed. 

Since,  therefore,  all  that  is  true  and  to  the  purpose  in  Mr.  Whewell^s 
doctrine  of  Conceptions  might  be  fully  expressed  by  the  more  familiar 
term  Hypothesis ;  and  since  his  Colligation  of  Facts  by  means  of  ap 
propriate  Conceptions,  is  but  the  ordinary  process  of  finding  by  a 
comparison  of  phenomena,  in  what  consists  their  agreement  or  resem- 
blance ;  I  would  willingly  have  confined  myself  to  those  better  under- 
stood expressions,  and  persevered  to  the  end  in  the  same  abstinence 
which  I  have  hitherto  observed  from  all  ideological  discussions ;  con- 
sidering the  mechanism  of  our  thoughts  to  be  a  topic  distinct  from  and 
irrelevant  to  the  principles  and  rules  by  which  the  trustworthiness  of 
the  results  of  thinking  is  to  be  estimated.  Since,  however,  a  work  of 
such  high  pretensions,  and,  it  must  also  be  said,  of  so  much  real  merit, 
has  rested  the  whole  theory  of  Induction  upon  such  ideological  con- 
siderations, it  seems  necessary  for  others  who  follow,  to  claim  for 
themselves  and  their  doctrines  whatever  position  max  properly  belong 
to  them  on  the  same  metaphysical  grouna.  And  this  is  the  object  of 
(he  succeeding  chapter. 
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CHAPTER  II. 

OF  ABSTRACTION,  OR  THE  FORMATION  OF  CONCEPTIONS. 

• 

§  1.  The  metaphysical  inquiry  into  the  nature  and  composition  of 
^hat  have  been  called  Abstract  Ideas,  or  in  other  words,  of  tne  notions 
which  answer  in  the  mind  to  classes  and  to  general  names,  belongs  not 
to  Logic,  but  to  a  different  science,  and  our  purpose  does  not  require 
that  we  should  enter  upon  it  here.  We  are  only  concerned  with  the 
uniTersally  acknowledged  fact,  that  such  general  notions  or  concep- 
tions do  exist.  The  mind  can  conceive  a  multitude  of  individual  things 
as  one  assemblage  or  class ;  and  general  names  do  really  suggest  to  us 
certain  ideas  or  mental  representations,  otherwise  we  could  not  use  the 
names  with  consciousness  of  a  meaning.  Whether  the  idea  called  up 
by  a  general  name  is  composed  of  the  various  circumstances  in  which 
aU  the  individuals  denoted  by  the  name  agree,  and  of  no  others, 
(which  is  the  doctrine  of  Locke,  Brown,  and  the  Gonceptualists) ;  or 
whether  it  be  the  idea  of  some  one  of  those  individuals,  clothed  in  its 
individualizing  peculiarities,  but  with  the  accompanying  knowledge 
that  those  peculiarities  are  not  properties  of  the  class,  ^hich  is  the 
doctrine  of  Berkeley,  Dugald  Stewart,  and  the  modem  Nominalists) ; 
or  whether  (as  held  by  Mr.  Mill^,  the  idea  of  the  class  is  that  of  a 
miscellaneous  assemblage  of  individuals  belonging  to  the  class ;  or 
whether,  finally,  (what  aj^j^ears  to  be  the  truest  opinion)  it  be  any  one 
or  any  other  of  all  these,  according  to  the  accidental  circumstances  of 
the  case;  certain  it  is,  that  s&me  idea  or  mental  conception  is  su^eested 
by  a  general  name,  whenever  we  either  hear  it  or  employ  it  wiui  con- 
sciousness of  a  meaning.  And  this,  which  we  may  call  if  we  please  a 
general  Idea,  reprezentt  in  our  minds,  the  whole  class  of  things  to  which 
the  name  is  applied.  Whenever  we  think  or  reason  concerning  the 
class,  we  do  so  by  means  of  this  idea.  And  the  voluntary  power 
which  the  mind  has,  of  attending  to  one  pait  of  what  is  present  to  it 
at  any  moment,  and  neglecting  another  part,  enables  us  to  keep  our 
reasonings  and  conclusions  respecting  the  class  unaffected  by  anything 
in  the  idea  or  mental  image  which  is  not  really,  or  at  least  which  we 
do  not  really  believe  to  be,  common  to  the  whole  class. 

We  have,  then,  general  conceptions :  we  can  conceive  a  class  as  a 
class.  But  this  appears  to  me  to  be  a  fact  which  Logic,  as  such,  may 
fairly  be  permitted  to  take  for  granted,  without  any  particular  exami- 
nation into  the  manner  of  it.  Logic  is  concerned  with  what  we  can 
know,  and  with  what  we  can  assert,  but  not  with  what  we  can  con- 
ceive. We  can  speak, and  reason  of  a  number  of  objects  as  a  class, 
and  we  can  know  them  to  be  a  class,  and  know  what  makes  them  so; 
and  it  is  enough  for  Logic  to  understand  this,  and  to  know  that  the 
mind  has  whatever  powers  this  implies,  without  inquiring  what  powers 
these  are.  However,  if  we  are  forced  to  enter  upon  this  foreign 
git)und,  it  cannot  but  be  admitted  that  there  are  such  things  as  general 
conceptions,  and  that  when  we  form  a  set  of  phenomena  into  a  class, 
diat  is,  when  we  compare  them  with  one  anoUier  to  ascertain  in  what 
they  agree,  some  general  conception  is  implied  in  this  mental  opera- 
tion.   And  inasmuch  as  such  a  comparison  is  a  necessary  preliminaiy 
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to  Induction,  it  is  most  true  that  Induction  could  not  go  on  without 
general  conceptions. 

§  2.  But  it  does  not  therefore  follow  that  these  general  conceptions 
must  have  existed  in  the  mind  preyionsly  to  the  comparison.    It  is  not 
(as  Mr.  Whewell  seems  to  suppose,)  a  law  of  our  intellect,  that  in 
comparing  tilings  with  each  other  and  taking  notei  of  their  agreement 
we  merely  recognize  as  realized  in  the  outward  world  somediing  that 
we  already  had  in  our  minds.     The  conception  originallj  found  its 
way  to  us  as  the  reiult  of  such  a  comparison.     It  was  obtained  (in 
metaphysical  phrase,)  by  ahetraetion  from  int^fidual  things.     These 
things  may  be  things  whidi  W6  perceived  or  thought  of' on  former 
occasions,  but  they  may  also  be  the  thii^  which  Ive  are  perceiving  or 
thinkitig  of  on  the  very  occasion.   When  Kepler  compared  the  observed 
places  of  the  phmet  MatB,  and  found  that  they  agreed  in  being  poibts 
of  an  elliptic  circuittference,  he  appH^d  a  general  conception  which 
was  already  in  his  mind,  having  been  derived  frbm'his  fbrmer  experi- 
ence.   But  thid  is  by  no  means  the'tinivetsal  case.    When  we  compare 
several  objects  and  find  them  to  agfee  in  being  white,  or  when  we 
compare  die  various  species  of  ruminating  animals  and  frod  them  agree 
in^being  doven-footed,  we  have  just  as  much  a  general  conception  in  our 
minds  as  Kepler  had  in  his :  we  have  the  cionception  of  <*  a  wmte  thing,'' 
or  the  conception  of  '*  a  cloVen-footed  animal.'*    But  no  one  supposes 
that  we  necessarily  bring' these  conceptions  with  us,  and  superindMce 
them  (to  adopt  Mr.  'WhewelPs  expression*)  upon  the  facts :  because  in 
these  simple  cases  everybody  sees  that  the  very  act  of  cotnparison  which 
ends  in  our  connecting  the  fticts  by  means  of  the  conception,  may  be  the 
source  from  which  we  derive  the  conception  itself.     If  we  hiad  never 
seen  any  white  object  or  had  never  seen  any  cloven-footed  animal  before, 
we  should  at  the  same  time  and  by  the  ssmie  mental  act  acquire  the  idea, 
and  emprloy  it  for  the  colligation  of  the  observed  phenomena.     Kepler^ 
on  the  contraiy,  really  had  to  bring  the  idea  with  him,  and  superinduce 
it  upon  the  facts ;  he  could  not  evolve  it  Out  of'  them :  if  he  had  not 
already  had  the  idea,  he  would  not  have  been  able  to  acquire  it  by  a 
comparison  of  the  planet^s "  positiond.     But  this  inability  vi^as  a  mere 
accident :  ^e  idea  of  an  ellipse  could  have  been  acquired  from  the 
paths  of  the  planets  as  efllbctutklly  as  from  anytlnng  else,  if  the  paths 
had  not  happened  to  be  invisible.    If  the  plsmet  had  left  a  visible 
track,  and  we  had  been  so  placed  that  "^e  conld  see  it  at  the  proper 
angle,  we  might  have  abstracted  our  original  idea  of  an  ellipse  from 
the  planetary  orbit.    Indeed,  every  conception  which  can  be  made  the 
instrument  for  connecting  a  set  of  fticts,  might  have  been  originally 
evolved  from  those  very  fkcts.     The  c(>nception  is  a  conception  ^ 
something;  and  that  which  it  is  a  conception  of,  is  really  in  itie^ts, 
and  might,  under  some  supposable  circumstances,  or  by  some  suppo- 
sable  extension  6f  the  faculties  which  we  actually  possess,  have  been 
detected  in  them.    And  not  only  »  this  always  in  itself  possible,  but 
it  actually  "happens,  in  almost  all  cades  in  which  the  obtaini'ng  of  the 
right  conception  is  a  matter  of  any  considerable  difficulty.    T^or  if  there 
be  no  new  conception  required;  if  one  of  &ose  already  familiar  to 
mankind  will  servd  the  purpose,  the  accident  of  being  the  first  to 
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whom  the  right  one  occun,  may  happen  to  almost  anybody ;  at  leaot 
in  the  case  of  a  set  of  phenomena  whieh  the  whole  scientific  world 
are  engaged  in  attenq>ting  to  connect.  The  honor,  in  Kepler's  case, 
was  that  of  the  accurate,  patient,  and  toibome  calculations  by  which 
he  compared  the  results  that  followed  from  his  different  guesses,  with 
the  observations  of  Tycho  Brahe ;  but  the  merit  was  very  small  ot 
guessing  an  ellipse :  the  only  wondJer  ia  that  men  had  not  guessed  it 
before,  nor.  could  they  have  failed  to  do  so  if  there  had  not  existed  an 
obstinate  t  priori  prejudice  that  the  heavenly  bodies  mtut  move,  if  not 
in  a  circle,  in  some  combiaation  of  circles. 

The  really  difficult  cases  are  those  in  which  the  conception,  that  is 
to  create  lig^t  and  order  out  of  darkness  and  tsoofiision,  has  to  be  sought 
for  among  the  very  phenomena  which  it  afterwards  serves  to  arrange.  * 
Why,  according  to  Mr.  Whewell  himself  did  the  ancients  &il  in  dis- 
covering the  laws  of  mechanics,  that  is,  of  equilibrium  and  of  the  com 
munication  of  motion  ?  Because  they  had  not,  or  at  least  had  not 
clearly,  the  ideas  or  conceptions,  of  pxesaure  and  resistance,  momen- 
lum,  and  uniform  and  accelerating  force.  And  whence  could  they 
have  obtained  these  ideas,  except  mm  the  very  focts  of  equilibrium  and 
motion  1  The  tardy  development  of :  several  of  the  physical  sciences, 
for  example  of  optics,  electricity,  magnetism,  and  the.  higher  generaJi* 
zalionB  of  diemirtry,  Mr.  Whewell  ascribes  to  the  fact  that  mankind 
had  notryet  possesaed  themaehea  ef  the  Idea  of  Polarity,  that  is,  the 
idea  of  opposite  pxoperties  in  opposite  directions.  But  what  was  there 
to  suggest  such  an  idea,  until,  by  a  separate  eaamiiiation  of  several  of 
these  cn£ferent  branches  of  knowledge,  it  waa  shown  that  the  focts  of 
each  of  them  did  pcesenty'in  some  instances  at  least,  the  curious  pbd* 
nomenonof  opposite  jproperties  in  opposite  directions?  The  thing 
was  snperficiaily  manifest  only  in  two  oases,  those  of  the  magnet,  and 
of  electrified  bodies;  and  there  the  conoepcian  was  escumbered  with 
the  circumstance  of  material  poke,  or  fixed  points  in  the  body  itself,  in 
which  points  this  opposition  of  properties  seemed  to  be  inherent.  The 
first  comparison  ana  abstraction  had  led  only  to  this.conception  of  poles ; 
and  if  anything  corresponding  to  that  conception  had  existed  in  the 
phenomena  of  diemistry  or  optics,  the  difficulty  which  Mr.  Whewell 
justly  conaideis  as  so  great,  would  have  been  extcemely  smalL  The 
obscurity  arose  firam  rate  fact,  that  the  polarities  in  diemistry  and  optics 
were  distinct  species,  though  of  the  same  genus,  with  the  polarities  in 
electricity  and  magnetism :  and  that  in  order  to  assimilate  the  phe- 
nomena to  one  another,  it  was  necessary  to  compare  apolaxity  without 
poles,  such  for  instance  as  is  exemplified  in  the  polanzation  of  light, 
and  the  polarity  with  poles,  which  we  see  in  the  magnett  and  to  lecog* 
nize  that  these  polarities,  while  diflferent  in  many  o&er  respects,  agree 
in  the  one  character  which  is  expressed  by  the  phrase,  opposite  prop 
eities  in  opposite  directions.  From  the  result  c£  such  a  compaiiBon  it 
was  that  the  miads  of  scientific  men  formed  lUs  new  general  concept 
tion;  between  which,  and  the  first  confused  feeling  of  an  analogy 
between  some  of  the  phenomena  of  light  and  those  of  electricity  and 
magnetism,  theoe  is  a  long  interval^  fiUed  up  by  the  labors  and  more 
or  less  sagacunia  suggestions- of  many  supenor  minds. 

The  4M)iiceptions,  -  then,  whieh  we  employ  for  the  colligation  and 
methodization  of  focts,  do  not  develop  themselves  from  within,  but  axe 
inmiesBed  upon  the  mind  firom  WT^ut;  they  are  never  obtained  otiier- 
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wise  than  by  way  of  comparison  and  afastractiony  and,  in  the  most 
important  and  the  most  numerous  cases  are  evolved  by  abstraction 
from  the  very  phenomena  which  it  is  their  office  to  colligate.  I  am  far 
from  wishing  to  imply  that  it  is  not  often  a  very  difficua  thing  to  per 
form  this  process  of  abstraction  well,  or  that  the  success  of  an  induc- 
tive operation  does  not,  in  many  caBOS,  principally  depend  upon  the 
skill  with  which  we  perform  it.  Bacon,  m  his  forcible  manner,  desig- 
nated as  one  of  the  principal  obstacles  to  good  induction,  general  con* 
ceptions  wrongly  formed,  ^'notiones  temerd  i  rebus  abstractas:"  to 
which  Mr.  Whewell  adds,  that  not  only  does  bad  abstraction  make  bad 
induction,  but  that  in  order  to  perform  induction  well,  we  must  have 
abstracted  well :  our  general  conceptions  must  be  *'  clear",  and  ^'  appro 
*priate"  to  the  matter  in  hand.  Nor  can  it  be  doubted  that,  in  what 
they  thus  said,  both  Bacon  and  Mr.  Whewell,  though  they  expressed 
their  meaning  vaguely,  had  a  meaning,  and  a  highly  important  one. 

§  3.  In  attempting  to  show  what  the  difficulty  in  this  matter  really 
IS,  and  how  it  is  surmounted,  I  must  beg  the  reader,  once  for  all,  to 
bear  this  in  mind:  That  although  in  discussing  Mr.  Whewell's  opin- 
ions I  am  willing  to  adopt  his  language,  and  to  speak,  therefore,  of 
connecting  facts  through  the  instrumentality  of  a  conception,  this  tech- 
nical phraseology  means  neither  more  nor  less  than  what  is  commonly 
callea  comparing  the  fiicts  wil^  one  another  and  determining  in  what 
they  agree.  Nor  has  the  technical  expression  even  the  advantage  of 
being  metaphysically  correct  The  facts  are  not  connected;  they 
remain  separate  facts  as  they  were  before.  The  ideas  of  the  facta  may 
become  connected,  that  is,  we  may  be  led  to  think  of  them  together; 
,  but  this  consequence  is  no  more  man  what  may -be  produced  by  any 
casual  association.  What  really  takes  place,  is,  I  conceive,  more  phi- 
losophically expressed  by  the  common  woitfd  Comparison,  than  by  the 
phrases  "to  connect"  or  <Ho  superinduce."  For,  as  the  general  con- 
ception is  itself  obtained  bv  a  comparison  of  particular  phenomena,  so, 
when  obtained,  the  mode  m  which  we  apply  it  to  other  phenomena  is 
again  by  comparison.  We  compare  phenomena  with  each  other  to  get 
the  conception,  and  we  dien  compare  those  and  other  phenomena  unih 
the  conception.  We  get  the  conception  of  an  animal  (for  instance)  by 
comparing  different  animals,  and  when  we  afterwards  see  a  creature 
resembling  an  animal,  we  compare  it  with  our  general  conception  ot 
an  animal ;  and  if  it  agrees  with  that  general  conception,  we  include  it 
in  the  class.     The  conception  becomes  the  type  of  comparison. 

And  we  need  only  consider  what  comparison  is,  to  see  that  where 
the  objects  are  more  than  two,  and  still  more  when  they  are  an  indefi- 
nite number,  a  type  of  some  sort  is  an  indispensable  condition  of  the 
comparison.  When  we  have  to  arrange  and  classify  a  great  number  ol 
objects  according  to  their  agreements  and  differences,  we  do  not  make 
a  confused  attempt  to  compare  all  with  all.  We  know  that  two  things 
are  as  much  as  the  human  mind  can  attend  to  at  a  time,  and  we  there- 
fore fix  upon  one  of  the  objects,  either  at  hazard  or  because  it  offen  in 
a  peculiarly  stnkiDg  manner  some  important  character,  a^d,  taking  this 
as  our  standaid,  we  compare  with  it  one  object  after  another.  If  we 
find  a  second  object  which  presents  a  remarkable  agreement  with  the 
first,  inducing  us  to  class  them  togedier,  the  question  instantly  ariseS; 
in  what  cucumstances  do  they  agree  ^  and  to  take  notice  of  these  cir- 
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cuxnstances  is  already  a  first  stage  of  abstraction,  giving  rise  to  a 
general  conception.  Having  advanced  thus  far,  when  we  now  take  iu 
hand  a  third  object,  we  naturally  ask  ourselves  the  question,  not  merely 
whetner  this  tlurd  object  agrees  with  the  first,  but  whether  it  agrees 
with  it  in  the  same  circumstances  in  which  the  second  did  ]  in  other 
words,  whether  it  agrees  with  the  general  conception  which  has  been 
obtained  by  abstraction  from  the  first  euid  second  )  Thus  we  see  the 
tendency  of  general  conceptions,  as  soon  as  formed,  to  substitute  them* 
selves  as  types,  for  whatever  individual  objects  previously  answered 
that  purpose  in  our  comparisons.  We  may,  perhaps,  find  that  no 
considerable  number  of  other  objects  agree  virith  this  first  general  con- 
ception; and  that  we  must  drop  the  conqeption,  and  beginning  again 
with  a  different  individual  case,  proceed  by  different  comparisons  to  a 
different  general  conception.  Sometimes,  again,  we  find  that  the  same 
conc^tion  will  serve,  by  merely  leaving  out  some  of  its  circumstances ; 
and  by  this  higher  effort  of  abstraction,  we  obtain  a  still  more  general 
conception;  as,  in  the  case  formerly  referred  to,  we  rose  from  the 
conception  of  poles  to  the  general  conception  of  opposite  properties  in 
opposite  directions ;  or  as  those  South  Sea  islanders,  whose  conception 
^  of  a  quadruped  had  been  abstracted  fi:om  hogs  (the  only  animals  of  that 
description  which  they  had  seen),  when  they  afterwards  compared  that 
conception  with  other  quadrupeds,  dropped  some  of  the  circumstances, 
and  arrived  at  the  more  general  conception  which  EqropesJis  associate 
with  the  term.  , 

These  brief  remarks  contain,  [  believe,  all  that  is  well-grounded  in 
Mr.  Whewell's  doctrine  that  the  concepticm  by  which  the  mind  ar- 
ranges and  grives  unity  to  phenomena  must  be  furnished  by  the  mind 
itself,  and  that  we  find  the  right  conception  by  a  tentative  process, 
trying  first  one  and  then  another  until  we  hit  the  mark.  It  has  been 
seen  that  the  conc^tion  is  not  furnished  by  the  mind  until  it  has  been 
fiunished  to  the  mind ;  and  that  the  facts  which  supply  it  are  some- 
times extraneous  facts,  but  more  often  the  very  facts  which  we  are 
attempting  to  arrange  by  it.  It  is  quite  true,  however,  that  in  endeav- 
oring to  arrange  the  facts,  at  whatever  point  we  begin,  we  never  ad- 
vance three  steps  without  forming  a  general  conception,  more  or  less 
distinct  and  precise ;  and  that  this  general  conception  becomes  the 
clue  which  we  instantly  endeavor  to  trace  through  the  rest  of  the  facts, 
or  rather,  becomes  the  standard  with  which  we  thenceforth  compare 
them.  If  we  are  not  satisfied  with  the  agreements  which  we  discover 
among  the  phenomena  by  comparing  them  with  this  type,  or  with  some 
stiU  more  general  conception  which  by  an  additional  stage  of  abstrac- 
tion we  can  form  fix>m  the  type :  we  change  our  course,  and  look  out 
for  other  agreements :  we  recommence  the  comparison  from  a  different 
starting  pomt,  and  so  generate  a  different  set  of  general  conceptions. 
This  is  the  tentative  process  which  Mr.  Whewell  speaks  of;  and  this 
it  is  which  i^ggested  the  theory  that  the  conception  is  supplied  by  the 
mind  itself.  The  different  conceptions  which  the  mincf  successively 
tries,  it  either  already  possessed  from  its  previous  experience,  or  they 
wero  supplied  to  it  in  the  very  first  stage  of  the  corresponding  act  of 
comparison ;  and  since,  in  the  subsequent  part  of  the  pi^ocess,  the  con- 
ception manifested  itself  as  something  compared  with  the  phenomena.- 
not  evolred  from  them,  Mr.  Whewell's  opinion,  though  I  cannot  help 
thinking  it  erroneous,  is  not  unnatural. 
3D 
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§  4.  If  this  be  a  ooireet  account  of  tbo  instrumentality  of  general 
conceptions  in  the  compariaon  which  neceflearily  precedes  Inmction, 
we  shall  easily  be  able  to  translate  into  our  own  language  what  Mr. 
Whewell  Aieans  by-saying  that  cenoeptiotis;to  be  subservient  to  Induc'* 
tion,  must  be  **  clear**  and  **  appropriate." 

If  the  conception  corresponds  to  a  real  agreement'  among  the  phe* 
nomena  ^  if  the  comparison  which  we  have  made  of  a  set  of  dbjects  has 
led  us  to  class  them  aecordinfi^  to  real  resemblances  and  di£^rences ; 
the  conception  which  does  tins  may  not  indeed  be  elear,  but  it  cannot 
fail  to  be  appropriate,  for  some  purpose  or  other.  The  question  of  ap- 
propriateness is  relative  to  the  particular  object  we  have  in  view.  As 
soon  as,  by  our  comparison,  we  have  ascertained  same  agi^eement,  some* 
thing  which  can  be  predicated  in  oommon  of  a  number  of  objects ;  we 
have  obtained  a  basis  on  which  an  inductive  process  is  capable  of  being 
founded.  But  the  agreements,  or  the  ulterior  consequences  to  winch 
those  agreements  lead,  may  be  of  very  diilferent  degrees  of  importance. 

If,  for -instance,  we  only  compare  animals  according  to  imir  color, 
and  class  those  together  which  are  colored  alike,  we  form  the  general 
conceptions  of  a  white  animal,  a  black  animal,  &:e.,  w^ch  are  concep- 
tions legitimately  formed  i  and  if  an  induction  were  to  be  attempted 
concerning  the  causes  of  ihe  colors  ■  of  uiimals,  this  comparison  would 
be  the  proper  and  necessary  prepsration  for  such  an  mduction,  but 
would  not  help  us  towards  a  knowledge  of  the  laws  of  any  other  of  the 
properties  of  animals :  while  if,  with  Guvier,  we  compass  and  class 
them  according  to  the  structure  of  the  skeleton,  or,  with  Blainville, 
according  to  the  nature  of  their  outward  integuments,  the  agreements 
and  diiforences  which  are  observable  in  these  respects  are  not  only  of 
much  greater  importance  in  themselves,  but  ase  marks  of  agreements 
and  differences  in  many  other  most  important  particulan  of  the  struc- 
ture and  mode  of  Ufo  c^  the  animals.  If,  therefore,  the  study  of  their 
structure  and  habits  be  our  object,  the  concepti^is  generated  by  these 
last  comparisons  are  -iar  more  **  appropriate"  than  diose  generated  by 
the  former.  Nothing,  other  than  this,  oan  be<  meant  by  me  appropri- 
ateness of  a  conception. 

When  Mr.  Whewell  says  that  the  ancients,  or  ike  schoolmen,  or  any 
modem  philosophers,  missed  discovering  the  real  law  of  a  phenomenon 
because  they  applied  to  it  an  inappropriate  instead  of  an  appropriate 
conception  ;  he  can  only  mean  that  in  comparing  Tarious  instances  of 
the  phenomenon,  to  ascertain  in  what  those  inststoces  agreed,  they 
missed  the  important  points  of  agre«nent  ,*  and  fastened  upon  such  as 
were  either  imaginary,  and  no  agreements  at  all,  or  if  real  agreements, 
were  comparatively  trifling,  and  had  no  connexion  with  the  phenom- 
enon, the  law  of  which  vras  sought. 

Aristotle,  philosophizing  on  the  subject  of  motion,  remarked  that 
certain  motions  apparently  take  place  spontaneously ;  bodies  fall  to  the 
giound,  flame  ascends,  bubbles  of  air  rise  in  water,  iecz  and  these  he 
called  natural  motions ;  while  others  not  only  never  take  place  vrithoui 
external  incitement,  but  even  when  such  incitement  is  applied,  tend 
spontaneously  to  cease ;  which,  to  distinguish  them  from  the  former, 
he  called  violent  motions.  Now,  in  comparing  the  so-called  natural 
motions  vrith  one  another,  it  appeared  to  Aristotle  that  they  agreed  in 
one  circumstance,  namely,  that  the  body  which  moved  (or  seemed  to 
move)  spontaneously^  was  moving  towardt  iU  own  place;  meaning 
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thereoy  the  place  from  whence  it  ongiiially  came,  or  the  place  ^ere 
a  great  quantity  of  matter  similar  to  itself  was  assembled.  In  the  other 
dass  of  motions,:  as  when  bodies  are  thrown  np  in  the  air,  they  are,  on 
the  contrary,' moving^om  their  own  place.  Now,  this  concepticm  of 
a  body  raoviag  towards  its  owb  place  may  justly  be  considered  inap- 
propriate ;  because,  though  it  expresses  a  circumstance  really  found  m 
some  of  the  most  familiar  instances  of  motion  apparently  spontaneous, 
yet,  Jir9t,  there  are  many  other  cases  of  such  motion,  in  which  that  cir- 
cumstance is  absent:  the  motion,  for  instance,  of  the  earth  and  planets. 
Secondly,  even  when  it  is  present,  the  motion,  on  closer  examination, 
would  often  be  seen  not  to  be  spontaneous :  as,  when  air  rises  in  water, 
it  does  not  rise  by  its  own  nature,  but*  is  pushed  up  by  the  superior 
weight  of  the  water  which  presses  upon  it.  Finally,  there  are  many 
cases  in  which  the  spontaneous  motion  takes  place  in  the  contrary 
direction  to  what  the  theory  considers  ae  the  body^s  own  place ;  for 
instance,  when  a  fog  rises  from  a  lake,  or  when  water  dries  up.  There 
is,  therefore,  no  agreement,  but  eixly  a  superficial  semblance  of  agree- 
ment, which  vanished  on  closer  inspections  and  hence  die  conception 
b  '*  inappropriate.'?  We  may  add  that,  in  the  case  in  queaticm,  no  con- 
ception would  be  appropriate }  there  is  no  agreement  which  runs 
through  aU  the  cases  of  spontaneous,  or  apparency  spontaneous,  mo- 
tion :  they  cannot  be  brought  under  one*  law— At  is  a  case  of  Flursdity 
of  Causes.* 

§  5«  So  much  for  the  first  of  Mr.  'WheweH's  conditions,  that  concep 
tions  must  be  appropriate.  The  second  is,  that  they  shall  be  *^ clear;" 
and  let  us  consiaer  what  this  implies.  Unless  lh^  conception  corre- 
sponds to  a  real  agreement,  it  has  a  worse  defect  dian  that  of  not  being 
clear;  it  is  not  applicable  to  the=  case  at  all.  Among  the  phenomena, 
therefoi*e,  which  we  are  attempting  to  connect  by  meana  of  the  con- 
ception, we  most  suppose  that  there  really  is  an  agreement,  and  that 
the  conception  is  a  conception  ^that  agreement.  In  order,  then,  that 
it  should  oe  dear,  the  only  requisite  is,  that  we  shall  know  exactly  in 
what  the  agreement  consists ;  that  it  shall  have  been  carefully  observed, 
and  accurately  remembered.  We  are  said  not  to  have  a  clear  concep- 
tion of  the  resemblance  among  a  set  of  objects,  when  we  have  only  a 
general  feeling  that  they  resemble,  without  having  analyzed  their 
resemblance,  or  perceived  in  what  points  it  consists,  and  fixed  in  our 
memory  ah  exact  recollection  of  those  points.  Hiis  want  of  clearness, 
or,  as  it  may  be  otherwise  called,  this  vagueness,  in  the  general  con- 

♦  Other  examples  of  inappropriate  conceptions  are  given  by  Mr.  Whewell  (PhU.  Tnd.  Sc, 
iL,  185),  as  follows: — *' Anstotie  and  his  followers  radeaTored  in  Tain  toaccoani  for  the 
machankal  relation  of  forces  in  the  lever,  by  applying  the  imappnpriau  geometrical  con- 
ceptions of  the  properties  of  the  circle :  they  failed  in  explaining  the  form  of  the  laminons 
spot  made  by  the  sun  shininpf  through  a  hole,  because  they  applied  the  inappropriate  con- 
ception of  a  ctrcnlar  quaUtv  m  the  eon's  fight :  they  specnlated  to  no  purpose  about  the 
elementary  compoaition  of  bodiea,  because  they  assumed  the  inappropriau  conception  of 
Ukenets  between  the  elements  and  the  compound,  instead  of  the  genuine  notion  of  elements 
merely  deimnining  the  qualities  of  the  compound."  But  in  tfaeee  cases  there  is  more  than 
an  inappropriate  conception ;  there  is  a  hm  conception ;  one  which  hae  no  prototype  in 
nature,  nothing  corresponding  to  it  in  facts.  This  is  erident  in  the  last  two  examples,  and 
is  equally  true  in  the  first  j  the  "  properties  of  the  circle**  which  were  referred  to,  being 
purely  fantastical.  There  is,  therefore,  an  error  beyond  the  wrong  choice  of  a  principle  oi 
generalization ;  there  is  a  false  assumption  of  mattore  of  fitct.  The  attempt  is  made  to  re- 
soWe  certain  laws  of  nature  into  a  more  general  law,  that  law  being  not  one  which,  though 
.eal,  is  inappropiiite,  but  one  wholly  imaginary. 
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eepdon,  may  be  owing  either  to  our  having  no  accurate  knowledge  o«' 
the  obj^wts  themselves,  or  merely  to  our  not  having  carefully  compared 
them.  Thus  a  person  may  have  no  clear  idea  of  a  ship  because  he  haa 
never  Been  one,  or  because  he  rera«nberB  but  little,  and  that  faintly, 
of  what  be  has '  seen.  Or  he  may  have  a  perfect  knowledge  and 
remembrance  of  many  ships  of  various  kinds,  frigates  among  the  rest, 
but  he  may  have  no  clear  but  only  a  confused  idea  of  a  frigate,  because 
he  has  not  compared  them  sufficiently  to  have  remarked  and  remem- 
bered in  what  particnlar  points  a  frigate  differs  from  some  other  kind 
of  ship. 

It  is  not,  however,  necessary,  in  order  to  have  clear  ideas,  that  we 
should  know  all  the  common  properties  of  the  things  which  we  class 
together.  That  would  be  to  have  our  conceptions  of  the  class  com- 
plete as  well  as  clear.  It  is  sufficient  if  we  never  class  things  together 
without  knowing  exactly  why  we  do  so  ^without  having  ascertained 
exactly  what  agreements  we  are  about  to  include  in  our  conception ; 
and  if,  sAer  having  thus  fixed  our  conception,  we  never  vary  fh>m  it, 
never  include  in  the  class  anything  which  has. not  those  common 
properties,  nor  exclude  from  it  anythmg  which  has.  A  clear  concep- 
tion means  a  determinate  conception;,  one  which  does  not  fluctuate, 
which  is  not  one  thing  to-day  and  another  to-morrow,  but  remains  fixed 
and  invariable,  except  when,  from  the  progress  of  our  knowledge,  or 
the  correction  of  some  error,  we  consciously  add  to  it  or  alter  it. 
A  person  of  clear  ideas,  is  a  person  who  always  knows  in  virtue  of 
what  properties  his  classes  are  constituted;  what  attributes  are  con- 
noted by  nis  general  names. 

The  principal  requisites,  therefore,  of  clear  conceptioosy  are  habits 
of  attentive  observation,  an  extensive  experience,  and  a  memory  which 
receives  and  retains  an  exact  image  of  what  is  observed.  And  in 
proportion  as  any  one  has  the  habit  of  observing  minutely  and  com- 
paring carefully  a  particular  class  of  phenomena,  and  an  accurate 
memory  for  the  results  of  the  observation  and  comparison,  so  will  his 
conceptions  of  that  class  of  phenomena  be  clear ;  provided  he  has  the 
indispensable  habit,  (naturally,  however,  resulting  fi:Y>m  those  other 
endowments,)  of  never  using  general  names  without  a  precise  con- 
iiotadoki. 

As  the  clearness  of  our  conceptions  chiefly  depends  upon  the  care- 
fulnets  and  €u:curacif  of  our  observing  and  comparing  faculties,  so  their 
appropriateness,  or  rather  the  chance  we  have  of  hitting  upon  the 
appropriate  conception  in  any  case,  mainly  depends  upon  the  activity 
of  the  same  faculties.  He  who  by  habit,  grounded  on  sufficient  natural 
aptitude,  has  acquired  a  readiness  in  accurately  observing  and  com- 
paring phenomena,  will  perceive  so  many  more  agreements  and  will 
perceive  them  so  much  more  rapidly  than  other  people,  that  the  chances 
are  much  greater  of  his  perceiving,  in  any  instance,  the  agreement  on 
which  the  important  consequences  depend. 

§  6.  We  are  not,  at  the  same  time,  to  forget,  that  the  agreement 
cannot  always  be  discovered  by  mere  comparison  of  the  very  phenom- 
ena in  question,  without  the  aid  of  a  conception  acquired  elsewhere ; 
OS  in  the  case,  so  oflen  referred  to,  of  the  planetary  orbits. 

The  search  for  the  agreement  of  a  set  of  phenomena  is  in  truth 
vary  similar  to  the  search  for  a  lost  or  hidden  object.    At  furst  we  plac5 
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oonelves  in  a  sufBciently  commanding  podtioD,  and  cast  onr  eyec 
round  ub,  and  if 'we  can  Bee  the  object,  it  is  well ;  if  not,  we  ask  our- 
selves  mentally  what  are  the  places  in  which  it  may  be  hid,  in  order 
that  we  may  there  search  for  it :  and  so  on,  until  we  imagine  the  place 
where  it  nwlly  is.  And  here  too  we  require  to  have  had  a  previour 
conception,  or  knowledge,  of  those  different  places.  As  in  this  fa, 
miliar  process,  so  in  the  philosophical  operation  which  it  illustrates 
we  first  endeavor  to  find  the  lost  obiect  or  recognize  the  commoi 
attribute,  without  conjecturally  invoking  the  aid  of  any  previouslj 
acquired  conception,  or  in  other  words,  of  any  hypothesis.  Havin(_ 
fidled  in  this,  we  ca]l  upon  our  imagination  for  some  hypothesis  of  r 
possible  place,  or  a  possible  point  of  resemblance,  and  then  look,  tr 
"see  whether  the  facts  agree  with  the  conjecture. 

For  such  oases  something  more  is  required  than  a  mind  accustomec, 
to  accurate  observation  and  comparison.  It  must  be  a  mind  storecf 
with  general  conceptions,  previously  acquired,  of  the  sorts  which  beai 
affinity  to  the  subject  of  the  particular  mquiry.  And  much  will  also 
depend  upon  the  natural  strength  and  acquired  culture  of  what  ha£ 
been  termed  the  scientific  imagination ;  upon  the  faculty  possessed  o/ 
mentally  arranging  known  elements  into  new  combinations  such  at 
have  not  yet  been  observed  in  nature,  though  not  contradictory  to  Bxxy 
known  laws. 

But  the  variety  of  intellectual  habits,  the  purposes  which  they  serve. 
and  the  modes  in  which  they  may  be  fostered  and  cultivated,  are  con 
siderations  belonging  to  the  Art  of  Education :  a  subject  far  widei 
than  Logic,  and  which  the  present  treatise  does  not  profess  to  discuss. 
Here,  therefore,  the  present  chapter  may  properly  dose.  It  constitutes 
»  real  digression  firom  the  mam  purpose  of  this  work ;  to  which  no- 
thing would  have  tempted  me  but  the  apparent  necessity,  in  promul 
gating 'a  view  of  induction  opposed  to  uiat  which  is  taught  by  an 
eminent  living  writer,  of  not  shrmking  from  an  encounter  vrith  him  on 
his  own  ground,  but  entering  sufficiently  into  the  spirit  of  his  views 
to  show  how  much  of  the  difference  is  apparent  and  how  much  real ; 
what  is  the  equivalent  expression  for  his  doctrines  in  my  own  language ; 
and  what  are  the  reasons  which  lead  me,  even  where  the  opinions  are 
similar,  to  adopt  a  different  mode  of  statement 


CHAPTER  III. 

OF  NAMING,  AS  SUBSIDIABT  TO  INDUCTION. 

§  1.  It  does  not  belong  to  the  present  undertaking  to  dwell  on  the 
importance  of  language  as  a  medram  of  human  intercourse,  whether 
for  purposes  of  sympathy  or  information.  Nor  does  our  design  admit 
of  more  than  a  passing  allusion  to  that  great  property  of  names,  upon 
which  their  functions  as  an  intellectual  mstrument  are,  in  reality,  ulti- 
mately dependent ;  their  potency  as  a  means  of  forming,  and  of  rivet 
in?,  associations  among  our  other  ideas :  a  subject  on  which  an  able 
thtnker  has  thus  written : —  • 

"  Names  are  impressions  of  sense,  and  as  such  take  the  strongest 
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hold  on  the  nuDd,  and  of  all  other  izoxiressions  can  be  most  easily 
called  and  retained  in  view.  They  therefore  serve  to  give  a  point  of 
attachment  to  all  the  more  volatile  objects  of  thought  and  feeling. 
Impressions,  that  ivhen  past  wght  be  dissipated  for  ever,  are,  by  thoir 
connexion  with  lang^uage,  always  within  reach.  Thoughts,  of  them- 
selves, are  perpetually  slipping  out  of  the  field  of  immediate  mental 
vision;  but  the  name  abides  with  us,  and  the  utterance  of  it  restores 
them  in  a  moment.  Words  are  ^e  custodiers  of  every  product  of 
mind  less  impressive  than  themselves.  All  extensions  of  human  knoiYlr 
edge,  all  new  generalizations,  are  fixed  and  spread,  even  uninten- 
tionally, by  the  use  of  words.  The  child  growmg  up  learns,  along 
with  the  vocables  of  his  mother-tongue,  that  things  which  he  would 
have  believed  to  be  different,  are,  in  importimt  points,  the  sama 
Without  any  formal  instruction^  the  language  in  which  we  grow  up 
'  teaches  us  all  the  common  philosophy  of  the  age.  It  directs  us  to  ob- 
serve and  know  things  which  we  sbould  have  overlooked ;  it  supplies 
us  with  classifications  ready  made,  by  which  things  are  arrangea  (as 
far  as  the  light  of  by-gone-  generations  admits)  with  the  objects  to 
which  they  bear  the  greatest  total  resemblance.  The  number  of 
general  names  in  a  language,  and  the  degree  of  generaliQr  of  those 
names,  afibrd  a  test  of  the  luiowledge  of  the  era,  and  of  the  intellectual 
insight  which  is  the  birth-right  of  any  one  bom  into  it." 

It  is  not,  however,  of  the  functions  of  Names,  considered  generally, 
that  we  have  here  to  treat,  but- only  of  the  manner  Oind  degree  in  whicb 
they  are  directly  instrumental  to  the  investigation  of  truth;  in  other 
words,  to  the  process  of  induction. 

§  2.  Observation  and  Abstraction,  the  operations  which  formed  the 
subject  of  the  two  foregoing  chapters,  are  conditions  indispensable  to 
induction :  there  can  be  no  induction  where  they  are  not.  It  has  been 
imagined  that  Naming  is  also  a  condition  equally  indispensable.  There 
are  philosophers  who  have  held  that  language  is  not  solely,  according 
to  a  phrase  generally  current,  an  instrument  of  thought,  but  the  instru- 
ment :  that  names,  or  something  equivalent  to  them,  Some  species  of 
artificial  signs,  axe  necessary  to  reasoning;  that  there  could  be  no  in- 
ference, and  consequently  no  induction,  without  them«  But  if  the 
nature  of  reasoning  was  correctly  explained  in  the  earlier  part  of  the 
present  work,  this  opinion  must  be  held  to  be  an  exaggeration,  though 
of  an  important  trutL  If  reasoning  be  fix>m  particulars  to  particulars, 
and  if  it  consist  in  recognizing  one  &ct  as  a  mark  of  another,  or  a 
mark  of  a  mark  of  another,  nothing  is  required  to  render  reasoning 
possible  except  senses,  and  association :  senses,  to  perceive  that  two 
facts  are  conjoined;  association,  as  the  law  by  which  one  of  those  two 
facts  raises  up  the  idea  of  the  other.  For  these  mental  phenomena,  as 
well  as  for  the  belief  or  expectation  which  follows,  and  by  which  we 
recognize  as  having  taken  place,  or  as  about  to  take  place,  that  of 
which  we  have  perceived  a  mark,  there  is  evidently  no  need  of  lan- 
guage. And  this  inference  of  one  particular  &ct  firom  another  is  a 
ease  of  induction.  It  is  of  this  sort  of  mduction  that  brutes  are  capable ; 
it  is  in  this  shape  that  uncultivated  minds  make  almost  all  their  mduo- 
tions,  and  that  we  all  do  so  in  the  cases  in  which  familiar  experience 
forces  our  conclusions  upon  us  without  any  active  process  of  inquiry 
on  our  part,  and  in  whioh  the  belief  o/  axpectaticm  follows  the 
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iiig^Btion  of  the  eridettce,  wkb  the  promptitude  and  eertamty  of  an 
ingtinct^ 

§  3.  But  althoujzh  inferenee  of  an  ioductive  character  is  poesible 
without  the  uae  of  signs,  It  could  iiev<&r,  without  them,  be  carried  much 
beyond  the  very  simple  cases,  which  we  have  just  described,  and  which 
form,  in  all  probability,  the  limit  of  the  reasonings  of  those  animals  to 
whom  conventional  language  is  unknown.  Without  language,  or  some 
thing  equivalent  to  it,  there  could  only  be  as  much  of  reasoning  &om 
experience,  as  can  take  place  without  the  aid  of  general  propositions. 
Now,  although  in  strictness  we  may  reason  from  past  experience  to  a 
fresh  individual  case  without  the  intermediate  stage  of  a  general  pro- 
position, yet  without  general  propositions  we  should  seldom  remember 
what  experience  we  have  had,  and  scarcely  ever  what  conclusions  that 
experience  ¥rill  warrant  The  division  of  the  inductive  process  into 
two  parts^  the  first  ascertaining  what  is  a  mark  of  the  given  fact,  the 
second  whether  in  the  new  case  that  mark  exists,  is  natural,  and 
scientifically  indispensable.  It  is,  indeed,  in  a  majority  of  cases, 
rendered  necessary  by  mere  distance  of  time.  The  experience  by 
which  we  are  to  guide  our  judgments  may  be  other  people's  expe- 
rience, little  of  which  can  be  communicated  to  us  otherwise  than  by 
language :  when  it  is  our  own,  it  is  generally  experience  long  past ; 
unless,  therefore,  it  were  recorded  by  means  of  artificial  signs^  little  of 
it  (except  in  cases  involving  our  intenser  sensadons  or  emotions,  or  the 
subjects  of  our  daily  and  houriy  contemplations)  would  be  retained  in 
the  memory.  It  is  hardly  necessary  to  add,  that  when  the  inductive 
inference  is  of  any  but  the  most  direct  and  obvious  nature^— when  it 
requires  several  observations  or  experiments  in  varying  circumstances, 
and  the  comparison  of  one  of  these  with  another — ^it  is  impossible  to 
proceed  a  step,  without  the  artificial  memory  which  words  bestow. 
Without  words,  we  should,  if  we  had  often  seen  A  and  B  in  imme- 
diate and  obvious  conjunction,  expect  B  whenever  we  saw  A ;  but  to 
discover  their  conjunction  when  not  obvious,  or  to  determine  whether 
it  is  really  constant  or  only  casual,  and  whether  there  is  reason  to  ex- 
pect it  under  any  given  change  of  circumstances,  is  a  process  far  too 
complex  to  be  performed  without  some  contrivance  to  make  our 
remembrance  of  our  own  mental  operations  accurate.  Now,  language 
is  such  a  contrivance.  When  that  instrument  is  called  to  our  aid,  the 
difiiculty  is  reduced  to  that  of  making  our  remembrance  of  the  mean- 
ing of  words  accurate.  This  being  secured,  whatever  passes  through 
our  minds  may  be  remembered  accurately,  by  putting  it  carefiilly  into 
words,  and  committing  the  words  either  to  writing  or  to  memory. 

The  fimction  of  Naming,  and  particularly  of  General  Names,  in  In- 
duction, may  be  recapitulated  as  fiDllows.  Every  inductive  inference 
which  is  good  at  all,  is  good  for  a  whole  class  of  cases ;  and,  that  the 
inference  may  have  any  better  warrant  of  its  correctness  than  the  mere 
clinging  together  of  two  ideas,  a  process  of  experimentation  and  com- 
parison is  necessary;  in  which  the  whole  class  of  cases  must  be 
brought  to  view,  and  some  uniformity  in  the  course  of  nature  evolved 
and  ascertained,  since  the  existence  of  such  an  uniformity  is  required 
as  a  justification  for  drawing  the  inference  in  even  a  single  case.  This 
uniformity,  therefore,  maybe  ascertained  once  for  all;  and  if,  being 
ascertained,  il  can  be  remembered,  it  wiU  serve  as  a  formula  for 
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making  in  particular  cases  all  such  inferences  as  the  previous  experi- 
ence will  warrant.  But  we  can  only  secure  its  being  remembered, 
or  give  ourselves  even  a  chance  of  carrying  in  our  memory  any  con- 
siderable number  of  such  uniformities,  by  registering  them  through  the 
medium  of  permanent  signs;  which  (being  from  the  nature  of  the  case, 
signs  not  of  an  individual  fact  but  of  an  uniformity,  that  is,  of  an  indefi- 
nite number  of  facts  similar  to  one  another)  are  general  signs ;  uni- 
versab;  general  names,  and  general  propositions. 

§  4.  And  here  I  cannot  omit  to  notice  an  oversight  committed  by 
some  eminent  metaphysicians ;  who  have  said  that  the  cause  of  our 
using  general  names  is  the  infinite  multitude  of  individual  objects,  which, 
makmg  it  impossible  to  have  a  name  for  each,  compels  us  to  make 
one  name  serve  for  many.  This  is  a  very  limited  view  of  the  fiinc- 
tion  of  general  names.  Even  if  there  were  a  name  for  every  individual 
object,  we  should  require  general  names  as  much  as  we  now  do. 
Without  them  we  could  not  express  the  result  of  a  single  comparison, 
nor  record  any  one  of  the  uniformities  existing  in  nature ;  and  should 
be  hardly  better  off  in  respect  to  Induction  than  if  we  had  no  names 
at  all.  With  none  but  names  of  individuals  (or,  in  other  words,  proper 
names),  we  might  by  pronouncing  the  name,  suggest  the  idea  of  the  ob- 
ject, but  we  could  not  assert  a  single  proposition  ^  except  the  unmean- 
ing ones  formed  by  predicating  two  proper  names  one  ozanother.  It  is 
only  by  means  of  eeneral  names  that  we  can  convey  any  information, 

Predicate  any  attribute,  even  of  an  individual,  much  more  of  a  class, 
vigorously  speaking  we  could  get  on  vnthout  any  other  general  names 
than  the  abstract  names  of  attributes ;  all  our  propositions  might  be  of 
the  form  "  such  an  individual  object  possesses  such  an  attribute,"  or 
*'  such  an  attribute  is  always  (or  never)  conjoined  with  such  another 
attribute."  In  fact,  however,  mankind  have  always  given  general 
names  to  objects  as  well  as  attributes,  and  indeed  before  attributes : 
but  the  general  names  given  to  objects  imply  attributes,  derive  their 
whole  meaning  from  attributes ;  and  are  chiefly  useful  as  the  language 
by  means  of  which  we  predicate  the  attributes  which  they  connote. 

It  remams  to  be  considered  what  principles  are  to  be  adhered  to  in 
pving  general  names,  so  that  these  names,  and  the  general  propositions 
m  which  they  fill  a  place,  may  conduce  most  to  the  purposes  of  Induo- 
tioxu 


CHAPTER  IV. 

or  THE  REQUISrrES  OF  A  PHILOSOPHICAL  LAKQUAOE  j  AND  THE  PRINCIPLES  OP 

DEFINITION 

§  1.  In  order  that  we  may  possess  a  language  perfectly  suitable  for 
the  investigation  and  expression  of  general  truths,  there  are  two  prin- 
cipal, and  several  minor,  requisites.  The  first  is,  that  every  general 
name  should  have  a  meaning,  steadily  fixed,  and  precisely  determined. 
When,  by  the  fulfilment  of  this  condition,  such  names  as  we  possess 
are  fitted  for  the  due  performance  of  their  f\inctions,  the  next  requisite, 
and  the  second  in  order  of  importance,  is  that  we  should  possess  a 
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aamo  wbarever  one  is  needed ;  wherever  there  is  anything  to  be  desig 
nated  hj  it,  which  it  is  of  importance  to  express. 

The  tormer  of  these  requisites  is  that  to  which  our  attention  will  be 
exclusively  directed  in  the  present  chapter. 

§  2.  Every  general  name,  then,  must  have  a  certain  and  knowable 
meaning.  Now  the  meaning  (as  has  so  often  been  explained)  of  a 
general  connotative  name,  I'esides  in  the  c(mnotation ;  in  the  attribute 
on  account  of  which,  and  to  express  which,  the  name  is  given.  Thus, 
the  name  animal  being  given  to  all  things  which  possess  the  attributes 
of  sensation  and  voluntary  motion,  the  word  connotes  those  attributes 
exclusively,  and  they  constitute  the  whole  of  its  meaning.  If  the 
name  be  abstract^  its  denotation  is  the  same  with  the  connotation 
of  the  corresponding  concrete :  it  designates  directly  the  attribute, 
which  the  concrete  term  implies.  To  give  a  precise  meaning  to 
general  names  is,  then,  to  fix  with  steadiness  the  attribute  or  attributes 
connoted  by  each  concrete  general  name,  and  denoted  by  the  corre* 
spending  abstract.  Since  abstract  names,  in  the  order  of  their  creation, 
do  not  precede  but  follow  concrete  ones,  as  is  proved  by  the  etymolo- 
gical fact  that  they  are  almost  always  derived  from  tnem ;  we  may 
consider  their  meaning  as  determined  by,  and  dependent  upon,  the 
meaning  of  their  concrete :  and  thus  the  problem  of  giving  a  distinct 
meaning  to  general  language,  is  all  included  in  that  of  giving  a  precise 
connotation  to  aU  concrete  general  names. 

This  is  not  difficult  in  the  case  of  new  names ;  of  the  technical  terms 
created  by  philosophic  inquirers  for  the  purposes  of  science  or  art. 
But  when  a  name  is  in  common  use,  the  dimculty  is  greater ;  the  pro- 
blem in  this  case  not  being  that  of  choosing  a  convenient  connotation 
for  the  name,  but  of  ascertaining  and  fixing  the  connotation  with  which 
it  is  already  used.  That  this  can  ever  be  a  matter  of  doubt,  is  a  sort 
of  paradox.  But  the  vulgar  (including  in  that  term  all  who  have  not 
accurate  habits  of  thought)  seldom  know  exactly  what  assertion  they 
intend  to  make,  what  common  property  they  mean  to  express,  when 
they  apply  the  same  name  to  a  number  of  difiterent  things.  All  which 
the  name  expresses  with  them,  when  they  predicate  it  of  an  object,  is 
a  confused  feeling  of  resemblance  between  that  object  and  some  of  the 
other  things  which  they  have  been  accustomed  to  denote  by  the  name. 
They  have  applied  the  name  Stone  to  various  objects  previously  seen ; 
they  see  a  new  object,  which  appears  to  them  something  like  the 
former,  and  they  call  it  a  stone,  without  asking  themselves  in  what 
respect  it  is  like,  or  what  mode  or  degree  of  resemblance  the  best 
authorities,  or  eVen  they  themselves,  require  as  a  warrant  for  using 
the  name.  This  rough,  general  impression  of  resemblance  is,  how- 
ever, made  up  of  particular  circumstances  of  resemblance ;  and  into 
these  it  is  the  business  of  the  logician  to  analyze  it ;  to  ascertain  what 
points  of  resemblance  among  the  different  things  commonly  called  by 
the  name,  have  produced  upon  the  common  mind  this  vague  feeling  of 
likeness ;  have  given  to  the  things  the  similarity  of  aspect,  which  has 
made  them  a  class,  and  has  caused  the  same  name  to  be  bestowed 
upon  them. 

But  although  general  names  are  imposed  by  the  vulgar  without  any 
more  definite  connotation  than  that  of  a  Tague  resemblance ;  genera) 
propositions  come  in  time  to  be  made,  in  which  predicates  are  applied 
3E 
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CO  those  names,  that  is,  general  assertionti  are  made  oonceming  the 
whole  of  the  things  which  are  denoted  by  the  name.  And  since  by  each 
of  these  propositions  some  attribute,  more  or  less  precisely  conceived, 
is  of  course  predicated,  the  idea  of  these  various  attributes  thus  be- 
comes associated  with  the  name,  and  in  a  sort  of  uncertain  way  it 
comes  to  connote  them ;  there  is  a  hesitation  to  apply  the  name  in  any 
new  case  in  which  any  of  the  attributes  familiarly  predicated  of  the 
class  does  not  exist.  And  thus  to  common  minds,  the  propositions 
which  they  are  in  the  habit  of  hearing  or  uttering  concerning  a  class, 
make  up  in  a  loose  way  a  sort  of  connotation  for  the  class-name.  Let 
us  take,  for  instance,  the  word  Civilized.  How  few  could  be  found, 
even  among  the  most  educated  persons,  who  would  undeitake  to  say 
exactly  what  the  term  Civilized  connotes.  Yet  there  is  a  feeling  in 
the  minds  of  all  who  use  it,  that  diey  are  using  it  with  a  meanmg; 
and  this  meaning  is  made  up,  in  a  confused  manner,  of  everything 
which  they  have  beard  or  read  that  civilized  men  or  civilized  commu- 
nities, are,  or  should  be. 

It  is  at  this  stage,  probably,  in  the  progress  of  a  concrete  name,  that 
the  corresponding  abstract  name  generally  comes  into  use.  Under 
the  notion  that  the  concrete  name  must  ox  course  convey  a  meaning, 
or  in  other  words,  that  there  is  some  property  common  to  all  things 
which  it  denotes,  men  ffive  a  name  to  this  common  property ;  froni 
the  concrete  Civilized,  Ubey  form  the  abstract  Civilizatum.  But  since 
most  people  have  never  compared  the  different  things  which  are  called 
by  the  concrete  name,  in  auch  a  manner  as  to  ascertain  what  proper- 
ties these  things  have  in  common,  or  whether  they  have  any ;  each  is 
thrown  back  upon  the  marks  by  which  he  himself  has  been  accustomed 
to  be  guided  in  his  application  of  the  term :  and  these  being  merely 
vague  hearsays  and  current  phrases,  are  not  the  same  in  any  two  per* 
sons,  nor  in  die  same  person  at  different  times.  Hence  the  word  (as 
Civilization,  for  example,)  which  professes  to  be  the  designation  of  tne 
unknown  common  property,  conveys  scarcely  to  any  two  minds  the 
same  idea.  No  two  persons  agree  in  the  things  they  predicate  of  it ; 
and  when  it  is  itself  predicated  of  anything,  no  other  person  knows, 
nor  does  the  speaker  himself  know  wiith  precision,  what  he  means 
to  assert.  Many  other  words  which  could  be  named,  as  the  word 
honor,  or  the  word  gentleman,  exemplify  this  uncertainty  still  more 
strikingly. 

It  needs  scarcely  be  observed,  that  general  propositions  of  which 
no  one  can  teU  exactly  what  they  assert,  cannot  possibly  have  been 
brought  to  the  test  of  a  correct  induction.  Whether  a  name  is  to  be 
used  as  an  instrument  of  thinking,  or  as  a  means  of  communicating  the 
result  of  thought,  it  is  imperative  to  determiiie  exactly  the  attribute  or 
attributes  which  it  is  to  express :  to  give  it,  in  short,  a  fixed  and  ascer- 
tained connotation. 

§  3.  It  would,  however,  be  a  complete  misunderstanding  of  the 
proper  ofHce  of  a  logician,  in  dealing  with  terms  already  in  use,  if  he 
were  to  think  that  because  a  name  has  not  at  prosent  an  asceitained 
connotation,  it  is  competent  to  any  one  to  give  it  such  a  connotation  at 
his  own  choice.  The  meaning  of  a  term  actually  in  use  is  not  an  ar- 
bitrary quantity  to  be  fixed,  but  an  unknown  quantity  to  be  sought. 

In  the  first  place,  it  is  obviously  desirable  to  avail  ourselves,  as  fas 
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as  pfossible,  of  the  associationa  already  connected  ^  itb  ihe  name ;  not 
enjoining  the  employment  of  it  in  a  manner  which  conflicts  with  all 
previous  habits,  and  especially  not  so  as  to  require  the  rupture  of  those 
strongest  of  all  associations  between  names,  which  are  cifeated  by 
&niilianty  with  propositions  in  which  they  are  predicated  of  one  another. 
A  philosopher  would  have  little  chance  of  having  his  example  followed, 
if  he  were  to  give  such  a  meaning  to  his  terms  as  should  require  us  to 
call  the  North  American  Indians  a  civilized  people,  or  the  higher  classes 
i&  France  or  England  savages ;  or  to  say  that  civilized  people  live  by 
hunting,  and  savages  by  agriculture.  Were  there  no  other  reason,  the 
eK&reme  difficulty  of  effecting  so  complete  a  revolution  in  speech,  would 
be  more  than  a  sufficient  one.  The  endeavor  should  be,  that  all  gen- 
erally refceived  propositions  into  which  the  term  enters,  should  be  at 
least  as  true  aft^r  its  meaning  is  fixed,  as  they  were  before ;  and  that 
the  con<irete  name  (tbereft^e)  should  not  receive  such  a  connotation  as 
shall  prevent  it  firom.  denoting  things  which,  in  common  language,  it  is 
currently  afl&rmed  o£.  -  .The  fixed  and  precise  connotation  which  it 
receives,  should  tiot  be  in  ilcrviation'  firom,  but  in  Agreement  (as  &r  as 
it' goes)  with,  the  vague  and-flactuating  connotation  which  the  term 
already  had. 

•  To  fix  the  connotation  of  a  concrete  name,  or  the  denotation  of  the 
corresponding  abstract,  is  to  define  the  name.  When  this  can  be  done 
with  out.  rendering  any  received  assertions  inadmissible,  the  name  can 
be  defined  in  accordance  with  its  received  use,  which  is  vulgarly  called 
defining  not  the  name  but  the  thing.  What  is  meknt  by  the  improper 
expression  of  defining  a  thing  {or  rather  a  class  of  thingrs — for  nobody 
talks  of  defining  an  individual),  is  to  define  the  name,  subject  to  the 
condition  that  it  shall  denote  those  things.  This,  of  course,  supposes 
a  oomparisvm  of  the  things,  feature  by  feature  and  property  by  prop- 
erty, to  ascertain  what  attributes  they  agree  in ;  ana  not  uimrequently 
an  operation  still  moro  strictly  inductive,  for  the  purpose  of  ascertain- 
ing some  unobvious  agreement  which  is  the  cause  of  the  obvious 
agreements. 

For,  in  order  to  give  a  connotation  to  a  name  consistently  with  its 
denoting  certain  objects,  we  have  to  make  our  selection  from  among 
the  various  attributes  in  which  those  objects  agree.  To  ascertain  in 
what  they  do  agree  is,  therefore,  the  first  logical  operation  requisite. 
When  this  has  been  done  as  fkr  as  is  necessary  or  practicable,  the 
question  arises,  which  of  these  common  attributes  shall  be  selected  to 
be  associated  with  the'name.  Forif  the  class  which  the  name  denotes 
be  a  Kind,  the  common  properties  are  innumerable ;  and  even  if  not, 
they  aore  ofi;en  extremely  numerous.  Our  choice  is  first  limited  by  the 
prefisrence  to  be  given  to  properties  which  are  well  known,  and 
familiarly  predicated  of  the  class ;  but  even  these  are  often  too  numer- 
ous to  be  all  included  in  the  definition,  and,  besides,  the  properties 
most  generally  known  may  not  be  those  whidi  serve  best  to  mark  out 
the  class  firom  all  others.  We  should  therefore  select  firom  among  the 
common  properties  (if  among  them  any  such  are  to  be  found),  those 
on  which  it  has  been  ascertamed  by  experience,  or  proved  by  deduc- 
tion, that  many  others  depend ;  or  at  least  which  are  sure  marks  of 
them,  and  from  whence,  therefore,  many  others  vrill  follow  by  inference 
We  thus  see  that  to  fi^me  a  good  definition  of  a  name  already  in  use, 
is  not  a  matter  of  choice  but  of  discussion,  and  discussion  not  merely 
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respecting  the  usage  of  language,  but  respecting  the  properties  of  things, 
ami  even  the  origin  of  those  properties.  And  hence  every  enlarge- 
ment of  our  knowledge  of  the  objects  to  which  the  name  is  applied, 
is  liable  to  suggest  an  improvement  in  the  definition.  It  is  impossible 
to  frame  a  perfect  set  of  definitions  on  any  subject,  until  the  theorv  of 
the  subject  is  perfect :  and  bb  science  makes  progress,  its  definitionB 
are  also  progressive. 

§  4.  The  discussion  of  Definitions,  in  so  far  as  it  does  not  turn  upon 
the  use  of  words,  but  upon  the  properties  of  things,  Mr.  Whewell  calls 
the  Explication  of  Conceptions.  The  act  of  ascertaining,  better  than 
before,  in  what  particulars  any  phenomena  which  are  classed  together 
agree,  Mr.  Whewell  in  his  technical  phraseology  calls,  unfolding  the 
general  conception  in  virtue  of  which  they  are  so  classed.  Making 
allowance  for  what  appears  to  me  the  darkening  and  misleading  ten- 
dency of  this  mode  of  expression,  several  of  his  remarks  are  so  much 
to  the  purpose,  that  I  shall  take  the  liberty  of  transcribing  them. 

He  observes,*  that  many  of  the  controversies  which  have  had  an 
important  share  in  the  formation  of  the  existing  body  of  science,  have 
'*  assumed  the  form  of  a  battle  of  Definitions.  For  example,  the 
inquiry  concerning  the  laws  of  falling  bodies,  led  to  the  question 
whether  the  proper  definition  of  a  uniform  Jaree  is  that  it  generates  a 
velocity  proportional  to  the  space  from  rest,  or  to  the  time.  The  con- 
troversy of  the  vts  viva  was,  what  was  the  proper  definition  of  the 
measure  of  force,  A  principal  question  in  the  classification  of  minerals 
is,  what  is  the  definition  of  a  mineral  species.  Physiologists  have 
endeavored  to  throw  light  on  their  subject  by  defining  organization, 
or  some  similar  term."  Questions  of  uie  same  nature  are  still  open 
respecting  the  definitions  of  Specific  Heat,  Latent  Heat,  Chemical 
Combination,  and  Solution. 

"  It  is  very  important  for  us  to  observe,  that  these  controversies 
have  never  been  questions  of  insulated  and  arbitrary  definitions,  as 
men  seem  often  tempted  to  imagine  them  to  have  been.  In  all  cases 
there  is  a  tacit  assumption  of  some  proposition  which  is  to  be  expressed 
by  means  of  the  definition  and  which  gives  it  its  importance.  The 
dispute  concerning  the  definition  thus  acquires  a  real  value,  and  be- 
comes a  question  concerning  true  and  false.  Thus  in  the  discussion 
of  the  question.  What  is  a  uniform  force  ?  it  was  taken  for  granted 
that  gravity  iis  a  uniform  force.  In  the  debate  of  the  vis  viva,  it  was 
assumed  that  in  the  mutual  action  of  bodies  the  whole  efifect  of  the 
force  is  unchanged.  In  the  zoological  definition  of  species  (that  it 
consists  of  individuals  which  have,  or  may  have,  sprung  from  the  same 
parents,)  it  is  presumed  that  individuals  so  related  resemble  each  other 
more  than  those  which  are  excluded  by  such  a  definition ;  or,  perhaps, 
that  species  so  defined  have  permanent  and  definite  differences.  A 
definition  of  organization,  or  of  some  other  term,  which  was  not  em- 
ployed to  express  some  principle,  would  be  of  no  value. 

"  The  establishment,  therefore,  of  a  right  definition  of  a  term,  may 
be  a  useful  step  in  the  explication  of  our  conceptions ;  but  this  will  be 
the  case  then  only  when  we  have  under  our  consideration  some  prop- 
Dsition  in  which  the  term  is  employed.     For  then  the  question  really 
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is,  how  the  conception  shall  be  understood  and  defined  in  order  that 
the  proposition  may  be  true." 

"  To  unfold  oun  conceptions  by  means  of  definitions  has  never  been 
serviceable  to  science,  except  when  it  has  been  associated  with  an 
immediate  use  of  the  definitions.  The  endeavor  to  define  a  Uniform 
Force  was  combined  with  the  assertion  that  gravity  is  a  uniform  force  : 
the  attempt  to  define  Accelerating  Force  was  immediately  followed  by 
the  doctrine  that  accelerating  forces  may  be  compounded :  the  process 
of  defining  Momentum  was  connected  with  the  principle  that  momenta 
eained  and  lost  are  equal :  naturalists  would  have  given  in  vain  the 
definition  of  Species  which  we  have  auoted,  if  they  luid  not  also  given 

the  characters  of  species  so  separatea Definition  may  be  the  best 

mode  of  explaining  our  conception,  but  that  which  alone  makes  it 
worth  while  to  explain  it  in  any  mode,  is  the  opportunity  of  using  it  in 
the  expression  of  truth.  When  a  definition  is  propounded  to  us  as  a 
useful  step  in  knowledge,  we  are  always  entitled  to  ask  what  principle 
it  serves  to  enunciate." 

In  giving  an  exact  connotation  to  the  phrase,  "  an  uniform  force," 
philosophers  (as  Mr.  Whewell  observes)  restricted  themselves  by  the 
condition,  that  the  phrase  should  continue  to  denote  gravity.  The 
discussion,  therefore,  respecting  the  definition,  resolved  itself  into  this 
question.  What  is  there  of  an  uniform  nature  in  the  motions  produced 
by  gravity]  By  observations  and  comparisons  it  was  found,  that  what 
was  uniform  in  those  motions  was  the  ratio  of  the  velocity  required  to 
the  time  elapsed ;  equal  velocities  being  added  in  equal  terms.  An 
uniform  force,  therefore,  was  defined,  a  force  which  adds  equal  veloci- 
ties in  equal  times.  So,  again,  in  defining  momentum.  It  was  already 
a  received  doctrine,  that  when  two  objects  impinge  upon  one  another, 
die  momentum  lost  by  the  one  is  equal  to  that  gained  by  the  other. 
This  proposition  it  was  deemed  necessary  to  preserve,  not  however 
from  the  motive  (which  operates  in  many  other  cases)  that  it  was  firmly 
fixed  in  popular  belief;  for  the  proposition  in  question  had  never  been 
heard  of  by  any  but  scientific  men.  But  it  was  felt  to  contain  a  truth : 
even  a  superficial  observation  of  the  phenomena  lefi;  no  doubt  that  in 
the  propagation  of  motion  from  one  body  to  another,  there  was  some' 
thing  of  which  the  one  body  gained  precisely  what  the  other  lost;  and 
the  word  momentum  had  been  invented  to  express  this  unknown  some- 
thing. In  the  settlement,  therefore,  of  the  definition  of  momentum,  was 
contained  the  determination  of  the  question,  What  is  that  of  which  a 
body,  when  it  sets  another  body  in  motion,  loses  exactly  as  much  as  it 
communicates  1  And  when  experiment  had  shown  that  this  something 
was  the  product  of  the  velocity  of  the  body  by  its  mass,  or  quantity  of 
matter,  this  became  the  definition  of  momentum. 

Mr.  Whewell  very  justly  adds,*  **  The  business  of  definition  is  part 

of  the  business  of  discovery To  define,  so  that  our  definition 

shall  have  any  scientific  value,  requires  no  smsdl  portion  of  that  saga- 
city by  which  truth  is  detepted-. ....  ..When  it  has  been  clearly  seen 

what  ought  to  be  our  definition,  it  must  be  pretty  well  known  what 
truth  we  have  to  state.  The  definition,  as  well  as  the  discovery,  sup- 
poses a  decided  step  in  our  knowledge  to  have  been  made.  The 
•niters  on  Logic,  in  the  middle  ages,  made  Definition  the  last  stage  in 
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the  progress  of  knowledge ;  aad  in  tJais  toBngesnent  at  least,  the  hij^* 
tory  of  science,  and  the  philosophy  derived  from  the  history^  confinn 
their  specnlative  Tiews."  For  m  order  to  judge  how  the  name  which 
denotes  a  class  may  best  be  defined,  we  must  know  all  the  properties 
common  to  thecksSyand  all  the  relations  of  causation  or  dependence 
among  thoiae  properties. 

If  Sieprc^ertiea  which  are  fittest  to  be  selected  as  marks  of  othei 
common  properties  ai»  also  obvious,  and  fistmiliar,  and  especially  if  they 
bear  a  gi'eat  part  in  producing  that  general  and  superficial  air  of  re* 
semblance  which  was  the  original  inducement  to  the  formation  of  the 
class,  the  definition  will  theu  be  most  felicitous.  But  it  is  often  neces- 
sary to  define  the  class  by  some  property  not  fisumiliaiiy  known,  provi* 
ded  that 'property  be  die  best  mark  of  those  which  are  known.  M.  de 
Blainville,  for  instance,  has  founded  his  definition  of  life,  upon  the 
process  of  decomposition  and  recomposition  which  incessantly  goes  on 
m  every  living  body,  so  that  the  particles  composing  it  are  never  for 
two  instants  the  same.  This  is  by  no  means  one  of  the  most  obvious 
prope^ies  of  living  bodies ;  itmi^t  escape  altogether  the  notice  of  an 
unscientific  observer.  Yet  great  authorities  (independently  of  M.  de 
Blsdnville,  who  is  himself  a  first-rate  authority,)  have  thought,  seem- 
iiigly  with  much  reason,  that  no  other  property  so  well  answers  the 
conditions  required  for  the  definition. 

f  5.  Having  laid  down  the  principles  vrhich  ought  for  the  most  part 
to  be  observed  in^  atfempdng  to  give  ai  precise  connotation  to  a  term  in 
use,  I  must  now  add,  that  it  is  not  always  practicable  to  adhere  to 
those  principles,,  and  that  even  when  practicable,  it  is  occasionally  not 
desiraole.  Cases  in  which  it  is  impossible  to  coknply  with  all  the  con- 
ditions of  a  perecise  definition  of  a  name  in  agreement  with  usage,  occur 
very  fi:equently.  There  is  often  no  6ne  connotation  capable  of  being 
given  to  a  word,  so  that  it  shall  still  denote  everything  it  is  accustomed 
to  denote ;  or  that  all  the  propositions  into  which  it  is  accustomed  to 
enter,  and  which  have  any  foun&tion  in  truth,  shall  remain  true.  In- 
dependently of  accidental  ambiguities,  in  wliich  the  different  meanings 
have  no  connexion  with  one  another;  it  continually  happens  that  a 
word  is  used  in  two  or  more  senses  derived  fitt)m  each  other,  but  yei 
radically  distinct.  So  long  as  a  term  is  vague,  that  is,  so  long  as  itk 
connotation  is  not  ascertained  and  perman^itiy  fixed,  it  is  constand} 
,  Hable  to  be  applied  by  exieiUi&n  &om  one  thing  to  another,  until  il 
reaches  things  which  b»ve  little,  or  even  no,  resemblance  to  thos.e  which 
were  first  designated  by  it. 

Suppose,  says  Dugald  Stewart,  in  his  PhUo»ophical  Euayi,*  '*  that 
the  letters  A,  B,  C,  D,.£i,  denote  a  series  of  objects;  that  A  possesses 
some  one  quality  in  common  with  B ;  B  a  quality  in  common  vrith  C ; 
C  a  quality  in  commos  with  D ;  D.  a  quality  in  common  with  E ;  while 
at  the  same  time,  no  quality  can  be  found  which  belongs  in  common 
to  any  thru  objects  in  the  series. .  Is  it  not  conceivable,  that  the  afiin- 
ity  between  A  and  B  may  produce  a  transference  of  the  name  of  the 
first  to  the  second ;  and  that,  in  consequence  of  the  other  affinities 
which  connect  the  remaming  objects  toffether,  the  same  name  n\av  pass 
ia  succemon  6om  B  to  C ;  &om  C  toD ;  and  fix)m  D  to  E  )    m  this 
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utxan^tn,  common  appellal;ion  will  aiua  between  A  and  E,  although  the 
two  ol^ects  mayi  in  their  nature  and  properties,  be  bo  widely  £stant 
6rom  e^h  tyther,  that  no  streteh  of  imaginalion  can  conceive  how  the 
thoughts  were  led  from  the  firmer  to  the  latter.  The  trandtionfl,  never 
theless,  may  have  been  All  sor  easy  and  gradual,  that,  were  they  suc- 
cessfully detected  by  the  fortunate  ingenuity  of  a  theorist,  we  should 
instantly  recognize,  not  only  the  verisimilitude,  but  the  truth  of  the 
conjecture  :  in  the  same  way  ka  we  admit,  with  the  confidence  of  intu- 
itive conviction,  the  certainty  of  the  well-known  etymological  process 
which  connects  the  Latin  preposdtion  e  orex  vrith  the  Enghsh  substan 
tive  itrangeTy  the  moment  that  the  intermediate  lidks  of  the  chain  are 
submitted  to  our  examination/'* 

The  applications  which  a  word  acquires  by  this  gradual  extension 
of  it  from  one  set  of  objects  to  another,  Stewart,  adopting  an  expres- 
sion from  Mr.  Payne  Knight,  calls  it  tranuiHve  appHcations;  and  after 
briefly  illustrating  such  of  them  as^  are  the  result  of  local  or  casual 
associations,  he  proceeds  as  follows  :<-^t 

*'  But  althougn  by  &r  die  greater  part  of  the  transitive  or  derivative 
applications  Of  woids  depend  on  cai^ud  and  unaccountable  caprices  of 
the  feelings  or  thefkncy,  there  are  certsiti  cases  in  which  they  open  a 
very  interesting  field  of  philosophical  speculation.  Such  are  those,  in 
w^ch  on  analogous  transfcnrence  of  the  corresponding  term  may  be 
remarked  universally,  or  vexy  generally,  in  other  languages ;  and  in 
which,  of  course,  the  uniformity  of  the  result  must  be  ascribed  to  the 
Essential  principles  of  the  human  frame.  Even  in  such  cases,  however, 
it  will  by  no  meaos  be  always  found,  on  examination,  that  the  various 
applications  of  the  same  term  hare  arisen  from  any  common  quality 
or  qualities  in  the  objects  to  whidi  they  relate.  In  the  grreater  number 
of  instances,  they  may  be  traced  to  some  natural  and  nnivereal  asso- 
ciations of  ideas,  founded  in  the  common  faculties,  common  organs, 

and  common  condition  of  the  human  race According  to  the 

different  degrees  of  intimacy  and  strength  in  the  associations  on  which 
the  transitions  of  language  are  founded,  very  diffisrent  effects  may 
be  expected  to  arise.  Where  the  association  is  slight  and  casual, 
die  several  meamngs  will  remain  distinct  from  each  odier,  and  vrill 
often,  in  process  of  time,  assume  die  appearance  of  capricious  varieties 
in  the  use  of  the  same  arbitrary  sign.  Where  the  association  is  so 
natural  and  hahitual,  as  to  heeome  virtwaUy  ituUssdlubie,  the  transitive 
meanings  wiU  coaiesee  into  one  complex  eoneepdon;  and  every  new 
transition  will  become  a  m^e  comprehensive  generalization  of  the  term 
in  question,*' 

I  solicit  particular  attention  to  diO  law  of  mind  expressed  in  the  last 
sentence,  aiid  Which  is  the  som^ce  of  the  perplexity  so  oflen  experienced 
in  detecting '  these  transitions  of  ineanmg.  Ignorance  of  diat  law  ia 
the  shoal  upon  which  some  of  the  greatest  intellects  which  have  adorned 
the  human  rcice  have  been  wrecked.  The  inquiries  of  Plato  into  the 
definitions  of  some  of  the  most  general  terms  of  moral  i^ieeulation, 
are  characterized  by  Bacon  as  a  ror  nearer  approach  to  a  true  indue* 

*  '*  E,  ex,  extra,  eztviDeiui,  stranger,  etTanger." 

Aaother  etymologica]  example  sometiinea  cited  is  the  deriTation  of  the  English  wicZt 
from  the  Latin  mms.  It  is  scarcely  poasible  for  two  words  to  bear  fewer  oatwird  marka 
cf  relationship,  yet  there  is  but  one  step  between  them ;  ooiw,  mwncu&w,  wiclc 

So  pUgrim  nom  ag^ :  ptr  ttgrum,  ptragrintu,  ptregrittutt  ptO^frmOt  pUgnm, 

t  P».  228-7. 
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live  method  than  is  elsewhere  to  be  found  among  the  ancients,  and  are, 
indeed,  almost  perfect  examples  of  the  preparatory  process  of  com- 
parison and  abstraction ;  'but,  from  being  unaware  of  the  law  just 
mentioned,  he  wasted  the  powers  of  {his  great  logica.  instrument  upon 
inquiries  in  ipiiiich  it  could  realize  no  result,  smce  the  ph^iomena 
whose  common  properties  he  so  elaborately  endeavored  to  .detect,  had 
not  really  any  common  properties.  Bacon  himself  fell  into  the  same 
<nTor  in  his  speculations  on  the  nature  of  Heat,  in  which  it  is  impossi- 
ble not  to  think,  with  Mr.  Whewell,  that  he  confounded  under  the 
name  hot,  classes  of  phenomena  which  had  no  property  in  common.* 
Dugald  Stewart  certainly  overstates  the  matter  when  he  speaks  of  "a 
prejudice  which  has  descended  to  modem  times  from  the  scholastic 
ages,  that  when  a  word  admits  of  a  variety  of  significations,  these 
diJBferent  significations  must  all  be  species  of  the  same  genus,  and 
must  consequently  include  some  essential  idea  common  to  every  indi- 
vidual to  which  the  generic  term  can  be  applied  :'*t  for  both  Aristotle 
and  his  followers  were  well  aware  that  there  are  such  things  as  am- 
biguities of  language,  and  delighted  in  distinguishing  them.  But  they 
never  suspected  ambiguity  in  the  cases  where  (as  Stewart  remarks) 
the  association  on  which  the  transition  of  meaning  was  founded  is  so 
natural  and  habitual,  that  the  two  meanings  blend  together  in  the  mind, 
and  a  real  transition  becomes  an  apparent  generalization.  Accordingly 
they  wasted  an  infinity  of  pains  in  endeavoring  to  find  a  definition 
which  would  serve  for  several  distinct  meanings  at  once :  as  in  an  in- 
stance noticed  by  Stewart  himself,  that  of  ''  causation ;  the  ambiguity 
of  the  word  which,  in  the  Ghreek  language,  corresponds  to  the  English 
word  catue,  having  suggested  to  them  the  vain  attempt  of  tracing  the 
common  idea  which,  in  the  case  of  any  effect,  belongs  to  the  efficient^ 
to  the  matter,  to  ^h/orm,  and  to  the  md.  The  idle  generalities",  (he 
adds)  '*  we  meet  with  in  other  philosophers,  about  the  ideas  of  the^^^^ 
the  Jit,  and  the  becoming,  have  taken  their  rise  from  the  same  undue 
influence  of  popular  epithets  on  the  speculations  of  the  leamed.''| 

Among  words  which  have  undergone  so  many  successive  transitions 
of  meaning  that  every  trace  of  a  property  common  to  all  the  things 
they  are  applied  to,  or  at  least  common  and  also  peculiar  to  those 
things,  has  been  lost,  Stewart  considers  the  word  Beautiful  to  be  one. 
And  (without  attempting  to  decide  a  question  which  m  no  respect 
belongs  to  log^c)  I  cannot  but  feel,  with  him,  considerable  doubt, 
whether  the  word  beautiful  connotes  the  same  property  when  we 
speak  of  a  beautiful  color,  a  beautiful  face,  a  beautiful  action,  a  beauti- 
ml  character,  and  a  beautiful  solution  of 'a  mathematical  problem.  The 
word  was  doubtless  extended  from  one  of  these  objects  to  another  on 
account  of  some  resemblance  between  them,  or,  more  probably, 
between  the  emotions  they  excited ;  but,  by  this  progressive  extension, 
it  has  at  last  reached  things  very  remote  from  those  objects  of  sight  to 
which  there  is  no  doubt  that  it  was  first  appropriated ;  and  it  is  at 
least  questionable  whether  there  is  now  any  property  common  to  all 
the  thmgs  we  call  beautiful,  except  the  property  of  agreeableness, 
which  the  term  certainly  does  connote,  but  which  cannot  be  all  that  we 
in  any  instance  intend  to  express  by  it,  since  there  are  many  agreeable 
things  which  we  never  call  beautifiil.      If  such  be  the  case,  it  ia 

*  HiMtory  of  tke  Inductive  Sdeneet,  L,  48. 

t  PhihiMfphkal  Essays,  p.  214.  t  Ibid,  F  210. 
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impossible  to  give  to  the  word  beautiful  any  fixed  connotation,  sucl 
that  it  shall  denote  all  the  objects  which  in  common  use  it  z  ow  denotes 
but  no  others.  A  fixed  connotation,  however,  it  ought  to  have ;  for, 
so  long  as  it  has  not,  it  is  unfit  t^  be  used  as  a  scientific  term,  and, 
even  as  a  word  in  popular  use,  must  be  a  perpetual  source  of  false 
analogies  and  erroneous  generalizations. 

This  then,  constitutes  a  case  in  exemplification  of  our  remade,  that 
e\*en  when  there  is  a  property  common  to  all  the  things  denoted  by  a 
name,  to  erect  that  property  into  the  definition  and  exclusive  connota- 
tion of  the  name  is  not  always  desirable.  The  various  things  called 
beautiful  unquestionably  resemble  one  another  in  being  agreeable; 
but  to  make  this  the  definition  of  beauty,  and  so  extend  Uie  word 
Beautifiil  to  all  ag^reeable  things,  would  be  to  drop  altogether  a  portion 
of  meaning  which  the  word  really,  although  indistinctly,  conveys,  and 
to  do  what  depends  upon  us  towards  causing  those  qualities  of  the 
objects  which  the  word  previously,  though  vaguely,  pomted  at,  to  be 
overlooked  and  forgotten.  It  is  better,  in  such  a  case,  to  give  a  fixed 
connotation  to  the  term  by  restricting,  than  by  extending  its  use ;  rather 
excluding  firom  the  epithet  beautiful  some  things  to  which  it  is  com- 
ttionly  considered  applicable,  than  leaving  out  of  its  connotation  any 
of  the  qualities  by  which,  though  occasionaUy  lost  sight  of,  the  general 
mind  may  have  been  habitually  guided  in  the  commonest  and  most 
interestiag  applications  of  the  term.  For  there  is  no  question  that 
when  people  caU  anything  beautifiil,  they  think  they  are  asserting  more 
than  that  it  is  merely  agreeable.  They  think  they  are  ascribing  a 
peculiar  sort  of  agreeableness,  analogous  to  that  which  they  find  in 
some  other  of  the  things  to  which  they  are  accustomed  to  apply  the 
same  name.  If,  therefore,  there  be  any  peculiar  sort  of  agreeableness 
which  is  common,  though  not  to  all,  yet  to  the  principal  Unngs  which 
are  called  beautiful,  it  is  better  to. limit  the  denotation  of  the  term  to 
those  things,  than  to  leave  that  kind  of  quality  without  a  term  to  con- 
note it,  and  thereby  divert  attention  from  its  peculiarities. 

• 

§  6.  The  last  remark  exemplifies  a  rule  of  terminology,  which  is  of 

great  importance,  and  which  has  hardly  yet  been  recognized  as  a  rule, 
but  by  a  few  thinkers  of  the  present  generation.  In  attempting  to 
rectify  the  use  of  a  vaffue  term  by  giving  it  a  fixed  connotation,  we 
must  take  care  not  to  discard  (unless  advisedly,  and  on  the  ground  of 
a  deeper  knowledge  of  the  subject,)  any  portion  of  the  connotation 
which  the  word,  in  however  indifltinct  a  manner,  previouBly  carried 
with  it.  For  otherwise  language  loses  one  of  its  inherent  and  most 
valuable  properties,  that  of  being  the  conservator  of  ancient  experi 
ence ;  the  keeper-alive  of  those  thoughts  and  observations  of  by-gone 
ages,  which  may  be  alien  to  the  tendencies  of  the  passing  time.  This 
fiinction  of  languara  is  so  often  overlooked  or  undervalued,  that  a  few 
observations  upon  it  appear  to  be  extremely  required. 

Even  when  the  connotation  of  a  term  has  been  accurately  fixed,  and 
sdn  more  if  it  has  been  lefi:  in  the  state  of  a  vag^e  unanalyzed  feelin| 
of  resemblance ;  there  is  a  constant  tendency  in  the  word,  throui 
familiar  user,  to  part  with  a  portion  of  its  connotation.  It  is  a  well- 
known  law  of  the  mind,  that  a  word  originally  associated  with  a  very 
complex  cluster  of  ideas,  is  far  from  calling  up  all  those  ideas  in  the 
mind,  every  time  the  word  is  used :  it  calb  up  only  one  or  two,  fironr 
3F 
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wbicdi  the  mind  runs  on  by  fresb  associations  to  acnother  sdt  of  idea^^ 
without  waiting  for  the  suggestion  of  the  remainder  of  the  complex 
cluster.  If  this  were  not  the  case,  our  processes  of  thought  could  not 
take  place  with  anythitng  like  the  ragidity  which  we  know  they  possess. 
Very  often,  indeed,  when  we  are  employing  a  word  in  our  mental 
operations,  we  are  so  far  from  waiting  until  the  complex  idea  which 
corresponds  to  the  meaning  of  the  word  is  consciously  brought  before 
us  in  all  its  parts,  that  we  run  on  to  new  trains  of  ideas  by  the  other 
associations  which  the  mere  word  excites,  without  having  realized  in 
our  imagination  any  part  whatever  of  the  meaning :  thns  using  the 
word,  and  even  using  it  well  and  accurately,  and  carrying  on  impor- 
tant processes  of  reasoning  by  means  of  it,  in  an  almost  mechanical 
manner :  so  much  so,  that  some .  philosophers,  generalizing  from  an 
extreme  case,  have  fietncied  that  all  reasoning  is  but  the  mechanical 
use  of  a  set  of  terms'  according  to  a  certain  foim.  We  may  discuss 
and  setde  the  most  important  interests  of  towns-  or  nations,  by  the 
application  of*  general  ueerems  or  practical  maxims  previously  laid 
down^  wiUioiit  having  had  consciously  sug^sted  to  us,  once  in  the 
whole  prooess,  the  houses  and  green  fields,  the  thronged  market- 
places and  domestic  hearths^  of  which  not  only  those  towns  and  nations 
consist,  but  which  the  words  town  and  nation  confessedly  mean. 

Since,  then,  general  names  come  in  this  manner  to  be  used  (and 
even  to  do  a  portion'  of  their  work  well)  without  suggeatkig  to  the 
mind  the  whole  of  their  meaning,  and  often  with  the  suggestion  of  a 
very  small,  or  no  part  at  all  of  that  meaning;  we  cannot  wonder  that 
words  so  used  come  in  lame  to  be  no  longer  capable  of  suggesting  any 
other  of  the  ideas  appropriated  to  them,  than  those  vnth  which  the 
association  is  most  immediate  and  strongest,  or  most  kept-  up  by  the 
incidents  of  life:  the  remainder  being  lost  altogether;  umess  the 
mind,  by  often  consciously  dwelling  upon  them,  keeps  up  ihe  associa- ' 
tion.  Words  naturally  retain  muoh  more  of  their  meaning  to  persons 
of  active  imaginatioUi  who  habitually  represent  to  themselves  things  in 
the  concrete,  with  the  detail  which  belongs  to  them  in  the  actual  world. 
To  minds  of  a  di&rent  description,  the  only  antidote  to  this  corruption 
of  language  is  predicati<Mi.  The  habit  of  predicating  of  the  name,  all 
the  various  properties  which  it  oiiginally  connoted,  keeps  up  the^sso- 
ciadon  between  the  name  and  those  properties. 

But  in  order  that  it  may  do  so,  it  is  necessaiy  that  the  predicates 
should  themselves  i^tain  their  association  with  the  properties  which 
they  sevetally  connote*  For  the  propositions  cannot  keep  the  mean- 
ing of  the  words  alive,  if  the  meaning  of  the  propositions  themselves 
should  die.  And  nothing  is  more  common  than  ibr  propositions  to  be 
mechanically  repeated,  mechanically  retained  in  me  memory,  and 
their  truth  entirely  assented  to  and  relied  upon,  while  yet  they  carry 
DO  meaning  distinctly  home  to  the  mind ;  and  while  the  matter  of  fact 

law  of  nature  which  they  originally  expressed,  is  as  much  lost  sigV 
of,  and  practically  disregarded,  as  if  it  never  had  been  heard  of  at  alL 
In  those  subjects  which  are  at  the  same  time  familiar  and  complicated, 
and  especially  in  those  which  axe  so  much  of  both  these  things  as  moral 
and  social  subjects  are,  it  is  matter  of  common  remark  how  many  im^ 
portant  propositions  are  believed  and  repeated  from  habit,  while  no 
account  could  be  given,  and  no  sense  is  practically  manifested,  of  the 
truths  which  they  convey.    Hence  it  is,  that  the  traditional  majdms  of 
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»>ld  experience,  thoogh  seldom  queeticwedy  bave  so  little  effect  oik  the 
conduct  of  life;  because  their  meaBing  is  never,  by  most  persons^ 
really  felt,  until  personal  experience  has  brought  it  home.  And  thus 
also  It  is  that  so  many  principles  of  religioui  ethics,  and  even  politice, 
6  D  full  of  meaning  ana  reality  to  first  converts,  have  manifested  (after 
the  association  of  that  meaning  with  the  verbal  formulas  has  ceased  to 
be  kept  up  by  the  controversies  which  accompanied  their  first  intro- 
duction) a  tendency  to  degenerate  rapidly  into  lifeless  dogmas;  which 
tendency,  all  the  efforts  of  an  education  expressly  and  skillfully 
directed  to  keeping  the  meaning  alive,  are  barely  found  sufficient  to 
counteract. 

Considering,  then,  that  the  hum&n  mind,  in  different  generations, 
occupies  itself  with  different  -things,  and  in  one  age  is  led  by  the  cir- 
cumstances which  surround  it  to  fix  more  of  its  attention  upon  one  of 
the  properties  of  a  thing,  in  another  age  upon  another;  it  is  natural 
and  inevitable  that  in  every  age. a  certain  portion  of  om*  recorded  and 
traditional  knowledge,  not  being  continually  suggested  by  the  pursuits 
and  inquiries  with  which  mankind  are  at  Uiat  time  engrossed,  should 
fall  asleep,  as  it  were,  and  fade  firomthe  memory.  It  would  be  utterly 
lost,  if  the  propositiens  er  formulas,,  the  results  of  the  previous  expo* 
rience,  did  not  remain,  and  continue  to  be  repeated  and  believed  in, ' 
as  forms  of  words  it  may  be,  but  of  words  that  once  really  conveyed, 
and  are  still  supposed,  to  convey,  a  meaning ;  which  meaning,  though 
suspended,  may  be  historically  traced,  and  whea  suggested,  is  -  recog* 
nized  by  minds  of.  the  necessary  endowments  as  being  still  matter  ot 
fact,  or  truth.  While  the  formulae  remain,'  the  meamng^  may  at  any 
time  revive ;  and  as  on  the  one  hand  the  formulae  progressively  lose 
the  meaning  they  w6re  intended  to  convey,  so  on  die  ouer,  when  this 
forgetfulness  has  reached  its  height  and  begun  to  produce  consequences 
of  obvious-  evil,  minds  arise  which  firom  £e  contemplation  of  the  for- 
mulae rediscover  the  whole  truth,  and  announce  it  again  to  mankind, 
not  as  a  discovery,  but  as  the  meeting  of-  that  which  they  have  long 
been  taught,  and  still  profess  to  believe. 

Thus  there  is  a  perpetual  oscillation  in  spiiitual  truths,  and  in 
spiritual  doctrines  of  any  significance,  even  vraen  not  truths.  Their 
meaning  is  almost  always  in  a^pr^cess  either  of  being  lo9t  or  of  being 
recovered ;  a  remark  upon  which  all  history  is  a  comment.  Whoever 
has  attended  to  the  histoi;y  of  the. more  serious  cou'nctions  of  mankind 
—of  the  opiuion9  by  which  the  general  conduct  of  their  lives  is,  or  as 
they  conceive  ought  to  be,  more  especially  regulated-*-is  aware  that 
while  recognizing  verbally  the  very  same  doctrines,  they  attach  to 
them  at  different  periods  a  greater  or  a  less  quantity,  and  even  a  differ- 
ent kind,  of  meaning.  The  words  in  their,  original  acceptation  conr 
noted,  and  the  propositions  expressed,  a  complication  (^  outward  facts 
and  inward,  feelings,  to  different  portions  of  which  the  general  mind  is 
more  particularly  alive  in  different  generation^  of  mankind.  To  com- 
mon minds,  only  that  portion  of  Uie  meaning  is  in  each  generation 
suggested,  of  which  that  generation'  possesses  the  counterpart  in  its 
own  habitual  experience.  But  the  words  and  propositions  lie  ready, 
to  suggest  to  any  mind  duly  prepared,  the  remainder  of  the  meaning. 
Such  individual  minds  are  almost  always  to  be  found:  and  the  lost> 
meaning,  revived  by  them,  again  by  degrees  works  its,  way  into  the 
general  mind. 
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There  b  scarcely  anything  which  can  materially  retard  the  aniva. 
of  this  salutary  reaction,  except  the  shallow  conceptions  and  incautious 
proceedings  of  mere  logicians.  It  sometimes  happens  that  towards 
the  close  of  the  downward  period,  when  the  words  have  lost  part  of 
their  sigpiificance  and  have  not  yet  begun  to  recover  it,  persons  arise 
whose  leading  and  favorite  idea  is  the  importance  of  clear  conceptions 
and  precise  thought,  and  the  necessity,  therefore,  of  definite  language. 
These  persons,  in  examining  the  old  formulas,  easily  perceive  &nt 
words  are  used  in  them  without  a  meaning ;  and  if  they  are  not  the 
sort  of  persons  who  are  capable  of  rediscovering  the  lost  signification, 
they  naturally  enough  dismiss  the  formula,  and  define  the  namo 
without  any  reference  to  it.  In  so  doing  they  fasten  down  the  namo 
CO  what  it  connotes  in  common  use  at  the  time  when  it  conveys  the 
smallest  quantity  of  meaning ;  and  introduce  the  practice  of  employing 
it,  consistently  and  uniformly,  accordinc^  to  that  connotation.  The 
word  in  this  way  acquires  an  extent  of  denotation  far  beyond  what  it 
had  before;  it  becomes  extended  to  many  things  to  which  it  was 
previously,  in  appearance  capriciously,  refiised.  Of  the  propositions 
m  which  it  was  formerly  used,  those  which  were  true  in  virtue  of  the 
forgotten  part  of  its  meaning  are  now,  by  the  clearer  light  which  the 
definition  diffuses,  seen  not  to  be  true  according  to  the  definition; 
which,  however,  is  the  recognized  and  sufficiently  correct  expression 
of  all  that  is  perceived  to  be  in  the  mind  of  any  one  by  whom  the  term 
is  used  at  the  present  day.  The  ancient  formulas  are  consequently 
treated  as  prejudices ;  and  people  are  np  longer  taught,  as  before, 
though  not  to  understand  them,  yet  to  believe  that  there  is  truth  in 
them.  They  no  longer  remain  in  men's  minds  surrounded  by  respect, 
and  ready  at  any  time  to  suggest  their  original  meaning.  The  truths 
which  they  convey  are  not  only,  under  these  circumstances,  redis- 
covered far  more  slowly,  but,  when  rediscovered,  the  prejudice  with 
which  novelties  are  regarded  is  now,  in  some  degree  at  least,  against 
diem,  instead  of  being  on  their  side. 

An  example  may  make  these  remarks  more  intelligible.  In  all  ages, 
except  where  moral  speculation  has  been  silenced  by  outward  compul- 
sion, or  where  the  feelings  which  prompt  to  it  have  received  full  satis- 
faction from  an  established  faith  unhesitatingly  acquiesced  in,  one  of 
the  subjects  which  have  most  occupied  the  minds  of  thinking  men  is 
the  inquiry,  What  is  virtue  ?  or,  What  is  a  virtuous  character  1  Among 
the  different  theories  on  the  subject  which  have,  at  different  times, 
grown  up  and  obtained  currency,  every  one  of  which  reflected  as  in 
the  clearest  mirror  the  express  image  of  the  age  which  gave  it  birth; 
there  was  one,  brought  forth  by  the  latter  half  of  the  eighteenth  cen- 
tury, according  to  which  virtue  consisted  in  a  correct  calculation  of  our 
own  personal  interests,  either  in  this  world  only,  or  also  in  the  next. 
There  probably  had  been  no  era  in  history,  except  the  declining  period 
of  the  Koman  empire,  in  which  this  theory  cotdd  have  grown  up  and 
made  many  converts.  It  could  only  have  originated  in  an  age  essen- 
tially unheroic.  It  was  a  condition  of  the  existence  of  such  a  theory, 
that  the  only  beneficial  actions  which  people  in  general  were  much 
accustomed  to  see,  or  were  therefore  much  accustomed  to  praise,  should 
be  such  as  were,  or  at  least  might  without  contradicting  obvious  facts 
be  supposed  to  be,  the  result  of  the  motive  above  characterized, 
Hence  the  words  really  connoted  no  iqoro  in  common  acceptation! 
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than  was  sot  down  in  the  definition:  to  which  consequently  no  ohjec 
tion  lay  on  the  score  of  deviation  from  usage,  if  the  usage  of  that  age 
alone  was  to  be  considered. 

Suppose,  now,  that  the  partisans  of  this  theory  had  contrived  to 
introauce  (as,  to  do  them  justice,  they  showed  themselves  sufficiently 
inclined)  a  consistent  and  undeviating  use  of  the  term  according  to 
this  definition.  Suppose  that  they  had  succeeded  in  banishing  the 
word  disinterestedness  firom  the  language,  in  obtaining  the  disuse  at 
all  expressions  attaching  odium  to  selfishness  or  commendation  to  self- 
sacrifice,  or  which  implied  generosity  or  kindness  to  be  an3rthing  but 
doing  a  benefit  in  order  to  receive  a  greater  advantage  in  return. 
Need  we  say,  that  this  abrogation  of  the  old  formulas  for  the  sake  oi 
preserving  clear  ideas  and  consistency  of  thought,  would  have  been  an 
mcalculable  evil  1  while  the  very  inconsistency  incurred  by  the  coexist^ 
ence  of  the*  formulas  vnth  philosophical  opinions  which  virtually  con- 
demned them  as  absurdities,  operated  as  a  stimulus  to  the  reexamina^ 
tion  of  the  subject ;  and  thus  tlie  very  doctrines  originating  in  the  oblivion 
into  which  great  moral  truths  had  fallen,  were  rendered  indirectly,  but 
powerfully,  instrumental  to  the  revival  of  those  truths. 

The  doctrine,  therefore,  of  the  Coleridge  school,  that  the  language  of 
any  people  among  whom  culture  is  of  old  date,  is  a  sacred  deposit,  the 
property  of  all  ases,  and  which  no  one  age  should  consider  itself  empow- 
ered to  alter — ^is  far  from  being  so  devoid  of  important  truth  as  it 
appears  to  that  class  of  logicians  who  think  more  of  having  a  clear  than 
of  having  a  complete  meaning;  and  who  perceive  that  every  age  is 
adding  to  the  truths  which  it  has  received  from  its  predecessors,  but 
fail  to  see  that  a  counter-process  of  losing  truths  already  possessed,  is 
also  constantly  going  on,  and  requiring  the  most  sedulous  attention  to 
counteract  it.  Langruage  is  the  depositary  of  the  accumulated  body  of 
experience  to  which  all  former  ages  have  contributed  their  part,  and 
wluch  is  the  inheritance  of  all  yet  to  come.  We  have  no  right  to  pre- 
vent ourselves  from  transmitting  to  posterity  a  lavger  portion  of  this  in- 
heritance than  we  may  ourselves  have  profited  by.  We  continually  have 
cause  to  give  up  the  opinions  of  our  forefathers ;  but  to  tamper  with 
their  language,  even  to  the  extent  of  a  word,  is  an  operation  of  much 
greater  responsibility,  and  implies  as  an  indispensable  requisite,  an 
accurate  acquaintance  with  the  history  of  the  particular  word,  and  of  the 
opinions  which  in  different  stages  of  its  progress  it  served  to  express.  To 
be  qualified  to  define  the  name,  we  must  know  all  that  has  ever  been 
known  of  the  properties  of  the  class  of  objects  which  are,  or  origrinallv 
were,  denoted  by  it.  For  if  we  give  it  a  meaning  according  to  which 
any  proposition  will  be  false  which  philosophers  or  mankind  have  ever 
held  to  be  true,  it  is  at  least  incumoent  upon  iis  to  be  sure  that  we 
know  all  which  those  who  believed  the  proposition  understood  by  it 
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CHAPTER  V. 

f 
I 

OW  THE  NATURAL  HnfTORT  OP  THE  VARIATIONS  IN  THE  MEANINC^   OF  TERIIS 

§  1,  It  is  not  only  in  the  mode  which  ha&  now  been  pointed  oiity 
namely,  by  gradual  inattention  .to  a  portioa  o£  the  ideas  conTeyed,  that 
words  in  common  nee  are  liable  to  shift  their  connotatioii.  The  truth 
is,  that  the  connotation  of  such  woi'ds  is  perpetually  raiying ;  as  might 
be  expected  from  the  manner  in  which  worda  in  common  use  acquire 
their  connotadon.  A  technical  tenn,  invented  £or  purposes  of  art  or 
science,  has^  from^the  fint,  the  connotation  given  to  it  by  its  inventor; 
but  a- name  which  is  in  every  one's  snouth  before  any.  one  thinks  of  de» 
fining  it,  derives  its  connotation  on}y  irom  the  circumstances  which  are 
habitually  brought  to  mind  when  it  is  pvonounced.  Among  these  dr* 
cumstances,  the  properties  common  to.  the  things  denoted  by  the  name, 
have  naturally  .a  pnncmel  place;  and  wouJd  have  the  sole  place,  if 
language  were  reflated  by  convention:  rather  than  by  custom  and  ao^ 
cident.  But  besides  these  connnon  propeities>  which  if  they  exist  are 
necciuarily  present  whenever,  the  name  ia  >apf^ed,  any  other  circum- 
stance may  auuaUy  be  found  along  with  it,  so  £requently  as  to  become 
associated  with  it,  in  the  same  manner,  and  as  strongly -c»  the  common 
propeities  themselves^  In  proportion  as  this  association  fonns  itself, 
people  give  up  using  the  name  in  cases  in  which  those  casual  circum- 
stances do  not  exist.  They  prefer  using  some  other  name,  or  the  same 
name  with  some  adjimct,  rather  than  employ  an  expression  which  will 
necessarily  call  up  an  idea  they  do  not  want  to  excite.  The  circum- 
stance originally  casual,  thus  becomesregularlya  part  of  the  connota- 
tion of  the  word. 

It  is  this  continual  incorporation  of  circumstances  originally  acci- 
dental, into  the  permanent  signification  of  words,  which  is  the  cause 
that  there  ai«  so  few  exact  «3^onyms.  It  is  this  also  which  renders 
the  dictionary  meanuig  of  a  word,  by  universal  remavkso  imperfect  an 
exponent  of  its  real  meaning.  The  dictionary,  meaning  is  marked  out 
in  a  broad,  blunt  way,  and  probably  includes  all  that  was  originally 
necessary  for  the  correct  employment  of  the  term ;  but  in  process  of 
time  so  many  collateral  associations  adhere  to  words,  that  whoever 
should  attempt  to  use  them  with  no  other  guide  than  the  dictionary 
would  confound  a  thousand  nice  distinctions  and  subtle  shades  of  mean- 
ing which  dictionaries  take  no  account  of;  as  we  notice  in  the  use  of 
a  language  in  convenation  or  writing  by  a  foreigner  not  thoroughly 
master  of  it.  The  hiiiory  of  a  word,  by  diowing  the  causes  which  de- 
termined its  use,  is  in  these  cases  a  better  guide  to  its  employment 
than  any  definition ;  for  definitions  can  only  show  its  meaning  at  the 
particular  time,  or  at  most  the  series  of  its  successive  meanings,  but  its 
Distory  may  show  the  law  by  which  the  succession  was  produced. 
The  word  gendeman^  for  instance,  to  the  correct  employment  of  which 
a  dictionary  would  be  no  guide,  originally  meant  simply  a  man  of 
family.  From  this  it  came  by  degrees  to  connote  all  such  qualities  or  ad- 
ventitious circumstances  as  were  usually  found  to  belong  to  persons  of 
family.  This  consideration  at  Dnce  explains  why  in  one  of  its  vulgar 
acceptations  it  means  any  one  who  lives  without  labor  in  another  with* 
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out  manual  labor^  and  in  its  more  elevated  sigmfication  it  has  in  every 
age  signified  the  conduct^  character,  habits,  and  outward  appearance,  in 
whomsoever  found,  which,  according  to  the  ideas  of  that  aee,  belonged 
or  were  expected  to  belong  to  persons  bom  and  educated  m  a  high  so- 
cial position. 

It  continually  happens  that  of  two  words,  whose  dictionary  mean- 
ings are  either  the  same  or  very  slightly  different,  one  will  bcf  the 
proper  word  to  use  in  one  set  of  circumstances^  toother  in  another, 
without  its  being  possible  to  show  how  the  custom  of  so  employing 
them  originally  grew  up.  The  accident  that  one  of  the  words  was 
used  and  not  i5m  ol^er  on  a  particular  occasion  or  in  a  particular  social 
circle,  will  be  sufficient  to  produce  so  strong  an  association  between  the 
word  and  some  speciali^  o€  circumstances,  that  mai^nd  abandon  the 
use  of  it  in  any  other  case,  and  the  speciality  becomes  part  of  its  sig- 
nification. The  tide  of  custom  first  drifts  the  word  on  the  shore  of  a 
particular  meaning,  then* retires  and  leaves  it  Ih^re. 

An  instance  in  point  is  the  remarkable  change  which,  in  the  English 
language  ut  least  has  taken  place  in  the  signification  of  the  word  loyid- 
ty»  That  word  originally  meant  in  English,,  as  it  still  means  in  the 
^  language  from  whence  it  came,  fair,  open  dealing,  and  fidelity  to  en 
*  gRgonients :  in  that  sense  the  quality  it  expressed  was  part  of  the  ideal 
chivalrous  or  knightly  character.  By  what  process,  m  England,  the 
term  became  restricted  to  the  single  case  of  fidelity  to  the  throne,  I  am 
not  sufficiently  versed  in  the  history  of  courtly  language  to  be  able  to 
pronounce.  The  interval  between  a  loyal  chevalier  and  a  loyal  sub- 
ject is  certainly  great.  I  can  only  suppose  that  the  word  was,  at  some 
period,  the  ftivorite  term  at  court  to  expret»  fidelity  to  the  oath  of  al- 
legriance,  until  at  length  those  who  wi^ed  to  speak  of  any  other,  and 
as  it  was  probably  considered,  inferior  sort  of  fidelity,  eidber  did  not 
venture  to  use  so  dignified  a  term,  or  found  it  convenient  to  emplov 
some  other  in  order  to  avoid  being  misunderstood. 

§  2.  Cases  are  not  unfi^uent  in  which  a  circumstance,  at  first  cas- 
uaUy  incorporated  into  the  connotation  of  a  word  which  originally  had 
no  reference  to  it,  in  time  wholly  supersedes  the  original  meaning,  and 
becomes  not  merely  a  part  of  the  connotation,  but  the  whole  of  it. 
This  is  exemplified  in  the  word  pagan,  paganui  /  which  originally,  as 
its  etymology  imports,  was  equivalent  to  tnUager  /  the  inhabitant  of  a 
paguf,  or  village.  At  a  particular  era  in  the  extension  of  Christianity 
over  the  Roman  empire,  the  adherents  of  the  old  religion,  and  the  vil 
lagers  or  country  people,  were  nearly  the  same  body  of  individuals, 
the  inhabitantB  of  tne  towns  having  been  earliest  converted ;  as  in  our 
own  day  and  at  all  times  the  greater  activity  of  social  intercourse  ren- 
ders them  the  earliest  recipients  of  new  opinions  and  modes,  while  old 
habits  and  prejudicea  hnger  longest  among  the  country  people :  not  to 
mention  that  the  towns  were  more  immediately  under  the  direct  influ- 
ence of  the  government,  which  at  that  time  had  embraced  Cliristianity. 
From  this  casual  coincidence,  the  word  pagamu9  carried  with  it,  and 
began  more  and  more  steadily  to  suggest,  the  idea  of  a  worshiper  of 
the  ancient  divinities^  until  at  length  it  suggested  that  idea  so  forcibly, 
that  people  who  did  not  desire  to  suggest  the  idea  avoided  using  the 
word.  But  when  paganus  had  come  to  connote  heathenism,  the  very 
unimportant  circumstance,  with  reference  to  that  fact,  of  the  place  of 


416  OPERATIONS  SUBBiniABY  TO  INDUCTION. 

residence,  was  soon  disregarded  in  the  employment  of  the  word.  An 
there  was  seldom  any  occasion  for  making  sepai*ate  assertion  respect- 
t9g  heathens  who  lived  in  the  country,  there  was  no  need  for  a  separate 
word  to  denote  them ;  and  pagan  came  not  only  to  mean  heathen,  but 
to  mean  that  exclusively. 

A  case  still  more  fkmiliar  to  most  readers  is  that  of  the  word  tnllatn, 
or  villein.  This  term,  as  everybody  knows,  had  in  the  middle  ages  a 
connotation  as  strictly  defined  as  a  word  could  have,  being  the  proper 
legal  designation  for  those  persons  who  were  the  subjects  of  the  least 
onerous  form  of  feudal  bondage,  those  serfs  who  were  adscripti  glehm. 
The  scorn  of  the  semibarbarous  military  aristocracy  for  these  their  ab* 
|ect  dependents,  rendered  the  act  of  likening  any  person  to  this  clans 
of  men  a  mark  of  the  greatest  contumely :  the  same  scorn  led  them  to 
ascribe  to  the  same  people  all  manner  of  hateful  qualities,  which  doubt- 
less also,  in  the  degrading  situation  in  which  they  were  held,  were  often 
not  unjustly  imputed  to  them.  These  circumstances  combined  to 
attach  to  the  term  villain,  ideas  of  crime  and  guilt,  in  so  forcible  a 
manner,  that  the  application  of  the  epithet,  even  to  those  to  whom  it 
legallv  belonged,  became  an  a&ont,  and  was  abstained  from  whenever 
no  amont  was  intended.  From  that  time  guilt  was  part  of  the  conno- 
tation; and  soon  became  the  whole  of  it,  since  mankind  were  not 
prompted  by  any  urgent  motive  to  contini^e  making  a  distinction  in 
their  language  between  bad  men  of  servUe  station  and  bad  men  of  any 
other  rank  in  life. 

These  and  similar  instances  in  which  the  original  signification  of  a 
term  is  totally  lost — another  and  an  entirely  distinct  meaning  being 
first  engrafted  upon  the  former,  and  finally  substituted  for  it — afford 
examples  of  the  double  movement  which  is  always  taking  place  in  lan- 
guage :  the  counter-movements,  one  of  Generalization,  by  which  words 
are  perpetually  losing  portions  of  their  connotation  and  becoming  of 
less  meaning  and  more  general  acceptation ;  the  other  of  Specialization, 
by  which  omer,  or  even  these  same  words,  are  continually  taking  on 
fcesh  connotation ;  acquiring  additional  meaning,  by  being  restricted  in 
their  employment  to  a  part  only  of  the  occasions  on  which  they  might 
properly  be  used  before.  This  double  movement  is  of  sufficient  im- 
portance in  the  natural  history  of  language  (to  which  natural  history, 
the  artificial  modifications  ought  always  to  have  some  degree  of  refer- 
ence), to  justify  our  dwelling  for  a  little  longer  on  the  nature  of  the 
two-fold  phenomenon,  and  the  causes  to  which  it  owes  its  existence. 

§  3.  To  begin  with  the  movement  dP  generalization.  It  is  unneces- 
sary to  dwell  upon  the  changes  in  the  meaning  of  names  which  take 
place  merely  from  their  being  used  ignorantly,  by  persons  who,  not 
having  properly  mastered  the  received  connotation  .of  a  word,  apply  it 
in  a  looser  and  wider  sense  than  belongs  to  it.  This,  however,  is  a 
real  source  of  alterations  in  the  language ;  for  when  a  word,  from  being 
often  employed  in  cases  where  one  of  the  qualities  which  it  connotes 
does  not  exist,  ceases  to  suggest  that  quality  with  certainty,  then  even 
those  who  are  under  no  mistake  as  to  the  proper  mei.aning  of  the  word, 
prefer  expressing  that  meaning  in  some  other  way,  and  leave  the  orig- 
inal word  to  its  fate.  The  word  'Squire,  as  stending  for  an  owner  of 
a  landed  estate ;  Pars  m,  as  denoting  not  the  rector  of  the  parish  but 
clergymen  in  general    Artist,  to  denote  only  a  painter  or  sculptor;  are 
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cases  in  point.  Independently,  however,  of  the  generalization  qf 
names  through  their  ignorant  misuse,  there  is  a  tendency  in  the  same 
direction,  consistently  with  the  most  thorough  knowledge  of  their 
meaning;  duising  from  the  fact,  that  the  number  of  things  known  to 
us,  and  of  which  we  feel  a  desire  to  speak,  multiply  faster  than  the 
names  for  them.  Except  on  subjects  K>r  which  there  has  been  con- 
structed a  scientific  terminology,  with  which  unscientific  persons  do 
not  meddle,  great  difficulty  is  generally  found  in  bringing  a  new  name 
into  use ;  and  independently  of  that  difficulty,  it  is  natural  to  prefer 
giving  to  a  new  object  a  name  which  at  least  expresses  its  resemblance 
to  something  already  known,  since  by  predicating  of  it  a  name  entirely 
new  we  at  Srst  convey  no  information.  In  this  manner  the  name  of  a 
species  often  becomes  the  name  of  a  genus;  as  Hiltj  for  example,  or 
ail;  the  former  of  which  words  originally  denoted  only  the  muriate  of 
soda,  the  latter,  as  its  etymolosy  indicates,  only  olive  oil ;  but  which 
now  denote  large  and  diversified  classes  of  substances  resembling 
these  in  some  of  their  qualities,  and  connote  only  those  common  quali- 
ties, instead  of  the  whole  of  the  distinctive  properties  of  olive  oil  and 
sea  salt.  The  words  gkua  and  soap  are  useii  by  modem  chemists  in  a 
similar  manner,  to  denote  genera  of '.which  the  substances  vulgarly  so 
called  are  sinele  species.*  And  it  often  happens,  as  in  those  instances, 
that  the  term  Keeps  its  special  signification  in  addition  to  its  more  gen- 
eral one,  and  becomes  ambiguous,  that  is,  two  names  instead  of  one. 

These  changes,  by  which  words  in  ordinary  use  become  more  and 
more  generalized,  and  less  and  less  expressive,  take  place  in  a  still 
greater  degree  with  the  words  which  express  the  complicated  phe- 
nomena of  mind  and  society.  Historians,  travellers,  and  in  general 
thoee  who  speak  or  write  concerning  moral  and  social  phenomena  with 
which  they  are  not  familiarly  acquainted,  are  the  great  agents  in  this 
modification  of  language.  The  vocabulary  of  all  except  unusually 
instructed  persons,  is,  on  such  subjects,  eminently  scanty.  They  have 
a  certain  small  set  of  words  to  which  they  are  accustomed,  and  which 
they  employ  to  express  phenomena  the  most  heterogeneous,  because 
they  have  never  sufficiently  analyzed  the  facts  to  which  those  words 
correspond  in  their  own  country,  to  have  attached  perfectly  definite 
ideas  to  the  words.  The  first  English  conquerors  of  Bengal,  for  ex- 
cunple,  carried  with  them  the  phrase  landed  proprietor  into  a  country 
where  the  rights  of  individuals  over  the  soil  were  extremely  different 
in  degree,  and  even  in  nature,  firom  those  recognized  in  England. 
Applying  the  term  with  all  its  English  associations  in  such  a  state  ot 
things;  to  one  who  had  only  a  limited  right  they  gave  an  absolute  right, 
firom  another  because  he  had  not  an  absolute  right  they  took  away  all 
right,  drove  whole  classes  of  men  to  ruin  and  despair,  filled  the  country 
with  banditd,  created  a  feeling  that  nothing  was  secure,  and  produced, 
with  the  best  intentions,  a  disorganization  of  society  which  had  not 
been  produced  in  that  country  by  the  most  ruthless  of  its  barbarian 
invaders.  Paul  Louis  Courier  might  well  say,  "  Gardez-nous  de  I'^qui- 
voque !"  Yet  the  usage  of  persons  capable  of  so  gross  a  misappre- 
hension, determines  the  meaning  of  language :  and  the  words  they  thus 

*  <*  The  tenn  •XkaUy  in  its  original  sense,  signified  that  particular  lesidaum  which  was 
alone  obtained  by  lixiviating  the  ashes  of  the  plant  named  koU,  but  the  word  is  now  so  gen 
eralized,  that  it  denotes  any  body  possessed  of  a  certain  number  of  properties.**— Pakis's 
Pkanueologia,  vol.  i,  p.  68. 
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misuse  grow  in  gBnerality,  until  the  injstracted  are  obliged  to  acqiuesoet 
and  to  employ  tibose  words  (first  freeing  them  from  va^enett  by  m 
ing  them  a  definite  connotation)  bb  generic  terms,  subdiyid^ig  the  ym» 
era  into  species. 

S  4.  While  die  more  rapid  growth  of  ideas  than  of  names  thus  createi 
a  perpetual  necessity  for  making  the  same  names  serve,  eren  if  imper 
fectly,  on  a  greater  number  of  occasions ;  a  count6rH>perati(m  is  going 
on,  by  which  names  become  on  the  contrary  restricted  to  fewer  occa 
aions,  by  taking  on,  as  it  were,  additional  connotation,  from  circom- 
sftmces  not  originally  included  in  the  meaning,  but  which  have  become 
connected  with  it  in  the  mind  by  some  accidental  cause.    We  have 
seen  above,  in  the  words  pagan  and  viUam,  remarkable  examples  of  the 
specialization  of  the  meaning  of  words  frt>m  casual  associationB,  as  well 
as  of  the  generalization  of  it  in  a  new  direction,  which  often  follows. 

Similar  specializations  are  of  frequent  occurrence  in  the  history  even 
of  scientific  nomenclature.    **  It  is  by  no  means  uneonmion/'  says  Br. 
Paris,  in  his  Pharmaeologia,^  "  to  find  a  word  which  is  used  to  express 
general  characters  subsequently  become  the  name  of  a  specific  sub- 
stance in  which  such  charactenr  are  predominant ;  and  we  shall  find 
that  some  important  anomalies  in  nomenclature  may  be  thus  explained. 
The  term  Apcevucov^  frt)m  which  the  word  Arsenic  is  derived,  was  an 
ancient  epithet  applied  to  those  natural  substances  which  possessed 
strong  and  acrimonious  properties,  and  as  the  poispnous  quality  of 
arsenic  was  found  to  be  remarkably  poweHul,  the  term  was  especially 
applied  to  Orpiment,  the  form  in  which  this  metal  most  usually  occur- 
red.     So  the  term  Verbena  (quasi  Herbend)  originally  denoted  all 
those  herbs  that  were  held  sacred  on  account  of  their  being  employed 
in  the  rites  of  sacrifice,  as  we  learn  from  the  poets ;  but  as  one  herb 
was  usually  adopted  upon  these  occasions,  the  word  Verbena  came  to 
denote  that  particular  herb  oniy^  and  it  is  transmitted  to  us  to  this  day 
under  the  same  title,  viz.  Verbena  or  Vervain,  and  indeed  until  lately 
it  enjoyed  the  medical  reputation  which  its  sacred  origin  conferred 
upon  it,  for  it  was  worn  suspended  around  the  neck  as  an  amulet 
Vitriol,  in  the  original  application  of  the  word,  denoted  any  crystaline 
body  Mrith  a  certain  degree  of  transparency  {vitrum) ;   it  is  hardly 
necessary  to  observe  that  the  term  is  now  appropriated  to  a  pazticular 
species :  in  the  same  manner.  Bark,  which  is  a  general  term,  is  applied 
to  express  one  genus,  and  by  way  of  eminence,  it  has  the  article  The 
prefixed,  as  The  bark :  the  same  observation  will  apply  to  the  word 
Opium,  which,  in  its  primitive  sense,  signifies  any  juice  (^rrof ,  Succus), 
while  it  now  only  denotes  (me  species,  viz.  that  of  the  poppy.     So, 
again,  Elaterium  was  used  by  Hippocrates  to  signify  vanons  internal 
applications,  especially  purgatives,  of  a  violent  and  drastic  nature 
(from  the  wora  EAavvdi,  agito,  moveo,  Btttnulo),  but  by  succeeding^ 
authors  it  was  exclusively  applied  to  denote  the  active  matter  which 
subsides  from  the  juice  of  the  wild  cucumber.     The  word  Fec%tla9 
again,  originally  meant  to  imply  any  substance  which  was  derived  by 
spontaneous  subsidence  firom;;  a  liquid  (frx>m  fctXj  the  grounds   or 
settlement  of  any  liquor) ;  afterwards  it  was  applied  to  Starch,  whicli 
»  deposited  in  this  manner  by  agitating  the  flour  of  wheat  in  water  ; 

*  HkUrkal  Jntrodrntion,  toL  i,  pp.  66-0. 
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and  lasdy,  it  bas  beeii  appHed  to  a  peculiar  vegetable  principle,  which; 
Hke  starchy  is  insoluble  in  cold,  but  completely  soluble  in  boiling  water, 
with  ni^iich  it  forms  a  gelatinous  solution.  This  indefinite  meaning  of 
the  wordjeeula  has  created  numerous  mistakes  in  pharmaceutic  chem- 
istry ;  Elateriunit  for  instance,  is  said  to  he/ectda,  and,  in  the  original 
sense  of  the  word«  it  is  properly  so  called,  inasmuch  as  it  is  procured 
from  a  vegetable  juice  by  spontaneous  subsidence,  but  in  the  limited 
and  modem  acceptation  of  the  term,  it  conveys  an  erroneous  idea;  for 
instead  of  the  active  principle  of  the  juice  residing  in  Jhctda,  it  is  a 
peculiar  proximate  pnnciple,  sui  generiSf  to  which  I  have  ventured  to 
bestow  the  name  of  Eiatin,  For  the  same  reason,  much  doubt  laid 
obscurity  involve  the  meaning  of  the  word  Bxtractf  because  it  is  b.^ 
pMed  generaUy  to  any  substance  obtained  by  the  evaporation  of  a  vege- 
table solution,  and  tpec^caUy  to  a  peculiar  proximate  principle,  pos- 
sessed of  certain  characters,  by  which  it  is  distinguished  from  every 
other  elementary  body/' 

A  generic  tenxi  is  always  liable  to  become  thus  limited  to  a  single 
species,  or  even  individual,  if  people  have  occasion  to  think  and  speak 
<n  that  individuaH  or  species  much  oftener  than  of  anything  else  which 
is  contained  in  the  genus.  Thus,  by  cattle,  a  stage  coachman  will 
understand  horses ;  beasts,  in  the  language  of  agriculturists,  stands  for 
oxen ;  and  birds,  with  some  sportsmen,  for  partridges-  only.  The  law 
of  langruage  which  operates  in  these  trivial  instances,  is  the  very  same 
in  conformity  to  which  the  terms  Oeog,  Deus,  and  God,  were  adopted 
from  Polytheism  by  Christianity,  to  express  the  single  object  of  its 
own  adoration,  in  lieu  of  the  ancient  and  specially  appropriated  name 
Jehovah.  Almost  all  the  terminology  of  the  Christian  Church  is  made 
vp  of  words  originally  used  in  a  much  more  genc^  acceptation: 
Ecdeda,  Assembly ;  Bishop,  Episcopus,  Overseer ;  Ptieat,  Presbyter, 
Elder;  Deacon,  Diaconus,  Administrator;  Sacrament,  a  vow  of  alle- 
giance; Evangdium,  good  tidings;  and  some  words,  ^Minister,  are 
still  used  both  in  the  general  and  in  the  limited  sense.  It  would  be 
interesting  to  trace  the  progress  by  which  author,  in  its  most  famiHar 
sense,  came  to  signify  a  writer,  and  TTOiffnj^,  or  Maker,  a  poet. 

Of  the  incorporation  into  the  meaning  of  a  term,  of  circumstances 
accidentally  connected  with  it  at  some  particular  period,  as  in  the  case 
of  Pagan,  instances  mi^t  easily  be  multiplied.  Physician  {fpvffiKo^,  or 
naturtdsst)  became,  in  fSngland  at  least,  synonymous  with  a  healer  of 
diseases,  because  until  a  comparatively  late  period  medical  practitioners 
were  the  only  naturalists.  Clerc  or  Clericus,  a  scholar,  came  to  signify 
an  ecclesiastic,  because  the  clergy  were  for  many  centuries  the  only 
scholars. 

Of  all  ideas,  however,  the  most  liable  to  cling  by  association  to  any- 
thing with  which  they  have  ever  been  connected  by  proximity,  are 
those  of  our  pleasures  and  pains,  or  of  the  things  which  we  habitually 
contemplate  as  sources  of  our  pleasures  or  pains.  The  additional  con- 
notation, therefore,  which  a  word  soonest  and  most  readily  takes  on, 
is  that  of  agreeableness  or  painfulness,  in  their  various  kinds  and  de- 
grees: of  being  a  good  or  a  bad'  ^ing;  desirable  or  to  be  avoided  ; 
an  object  of  hatred,  of  dread,  of  contempt,  adnuration,  hope,  or  love. 
Accordingly  there  is  hardly  a  single  name,  expressive  of  any  moral  or 
social  fact  calculated  to  call  forth  stroFxg  affections  either  of  a  favorable 
or  of  a  hostile  nature,  which  does  not  3arry  with  it  decidedly  and  irre- 
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Bistibly  a  connotation  of  those  strong  afiections,  or,  at  the  least,  oJ 
approbation  or  censure;  insomuch  that  to  employ  those  names  ic 
conjunction  with  others  by  which  the  contrary  sentiments  were  ex- 
pressed, would  produce  the  effect  of  a  paradox,  or  even  a  contradic< 
tion  in  terzns.  The  baneful  influence  of  the  connotation  thus  acquired, 
on  our  reasonings  and  habits  of  thought,  has  been  weU  pointed  out  on 
many  occasions  by  Bentham.  It  giyes  rise  to  the  fallacy  of  **  question- 
begging  names."  The  very  property  which  we  are  inquiring  whether 
a  thing  possesses  or  not,  has  become  so  associated  with  the  name  of  the 
thing  as  to  be  part  of  its  meaning,  insomuch  that  by  merely  uttering 
th#name  we  assume  the  point  which  was  to  be  made  out:  one  of  the 
most  frequent  sources  of  apparently  self-evident  propositions. 

There  is  still  another  mode  in  which  the  meamng  of  a  name  is  apt  to 
be  specialized,  sufficiently  frequent  to  be  worthy  of  being  pointed  oat. 
We  have  often  the  choice  between  a  more  and  a  less  general  name  for 
designating  an  object,  either  of  them  sufiiciently  answering  the  pur- 
pose of  distinction.  Thus  we  may  say  either  that  dog,  or  that  animal ; 
m  many  cases,  that  creature,  or  that  object,  would  be  sufficient.  Now 
there  is,  in  many  cases  of  frequent  occurrence,  a  tendency,  which 
grows  as  civilization  advances,  to  adopt  the  practice  of  designating 
wings  by  the  most  general  words  which  with  all  the  aids  of  context 
and  gesture  will  suffice  to  point  them  out.  Natural  good  taste>  and 
still  more  the  conventional  quality  which  usurps  its  name,  consist  to  a 
great  degree  in  keeping  some  aspects  of  things  as  much  as  possible  out 
of  sight ;  speakine  of  disagreeable  things  with  the  least  possible  sug- 
gestion of  their  disagreeable  details,  and  of  agreeable  things  with  as 
little  obtrusion  as  possible  of  the  mere  mechanism  of  their  production, 
which,  except  in  our  scientific  observations,  is  not  what  interests  us  in 
them,  and  the  close  contemplation  of  which  generally  diminishes  their 
charm  to  the  imagination.  The  practice  thus  grows  up  among  culti- 
vated people,  of  speaking  of  common  things  in  a  way  much  less  literal 
and  definite  than  is  the  custom  of  the  vulgar;  in  a  way  which  indicates 
the  thing  meant,  with  the  faintest  possible  suggestion  of  its  character- 
istic qualities ;  and  the  mere  words  used  would  often  not  suffice  to 
convey  the  meaning,  unless  there  were  something  in  the  accompanying 
circumstances  to  assist  in  exciting  the  idea.  The  vulgar,  meanwbile, 
continue  to  use  the  appropriate,  peculiar,  and,  if  scientific  fitness  were 
the  only  thing  to  be  considered,  the  best  phraseology,  because  unam- 
biguous; while,  for  purposes  of  refinement,  ambiguity  is  often  the 
very  quality  desired. 

Now  this  practice  of  using  more  general  terms  where  specific  ones 
might  have  been  employed,  is  constantly  spoiling  the  general  terms  by 
rendering  them  specific.  They  become  the  terms  particularly  associ- 
ated with  the  very  specialities  of  meaning  which  it  was  desired  not  to 
suggest.  A  ridiculous  instance  is  the  anecdote  of  a  lady  of  the  court 
of  Louis  XIV.,  who  having  stated  to  her  confessor  that  she  felt  esteem 
for  a  certain  cavalier,  (this  being,  it  seems,  the  phrase  of  the  day  to 
express  a  meaning  which  persons  usually  prefer  to  convey  by  a  circum- 
locution,) was  asked  by  the  priest,  **  Combien  de  fois  vous  a-t-il 
estim^e  V  which  story,  whether  true  or  invented,  got  into  circulation, 
and  led  to  the  abandonment  of  the  phrase  in  that  peculiar  sense.  11 
it  had  not  been  abandoned  in  that  sense,  it  would  soon  have  been 
discarded  in  any  other  sense;  and  finally,  perhaps,  lost  altogether, 
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because  when  confined  to  that  particular  meaning,  it  would  no  longer 
have  had  the  indistinctness  which  formed  its  recommendation.  Man^f 
terms,  in  many  different  languages,  which  originally  had  a  more  general 
meaning,  have  been  unfitted  for  other  uses  by  acquiring  this  very  con- 
notation. And  a  vast  variety  of  other  words,  without  any  relation  to 
that  peculiar  subject,  have  one  after  another  fallen  into  disuse  except 
among  the  coarse  and  .uncultivated,  because  they  had.  come  to  connote 
too  directly  and  unequivocally  something  which  people  did  not  like  to 
have  brought  very  distinctly  before  their  imagination. 

Without  any  further  multiplication  of  examples  to  illustrate  the 
changes  which  usage  is  continiiaUy  making  in  the  signification  of  terms, 
I  shsdl  add,  as  a  practical  rule,  that  the  logician,  not  being  able  to  pre* 
vent  such  transformations,  should  submit  to  them  with  a  good  grace 
when  they  are  iirevocably  effected,  and  if  a  definition  is  necessary, 
define  the  word  according  to  its  new  meaning ;  retaining  the  former  as 
a  second  signification,  if  it  is  needed,  and  if  there  be  any  chance  of 
being  able  to  preserve  it  either  in  the  language  of  philosophy  or  in 
common  use.  Logicians  cannot  make  the  meaning  of  any  out  scien- 
tific terms :  that  of  all  other  words  is  made  by  the  collective  human 
race.  But  logicians  can  ascertain  clearly  what  it  is  which,  working 
obscurely,  has  guided  the  general  mind  to  a  particular  employmeot  of 
a  name ;  and  when  they  have  found  this,  they  can  clothe  it  in  such 
distinct  and  permanent  terms,  that  mankind  shall  see  the  meaning 
which  before  they  only  felt,  and  shall  not  suffer  it  to  be  afterwards 
forgotten  or  misapprehended.  And  this  is  a  power  not  lower  in  dignity, 
and  far  less  liable  to  abuse,  than  the  chimerical  one  of  domineering 
over  language. 


CHAPTER  VL 

THE  PBIN0IFLB8  OF  A  PmLOSOPmOAL  LANGUAGE  FI71TBEE  OONSmBlED. 

§  1.  Ws  have,  thus  far,  considered  onlv  one  of  the  requisites  of  a 
langrnage  adapted  for  the  investigation  of  truth ;  that  its  terms  shall 
each  of  them  convey  a  determinate  and  unmistakable  meaning.  There 
are,  however,  as  we  have  already  remarked,  other  requisites ;  some  of 
them  important  only  in  the  second  degree,  but  one  which  is  funda- 
mental, and  barely  yields  in  point  of  importance,  if  it  yields  at  all,  to 
the  quality  which  we  have  already  discussed  at  so  much  length.  That 
the  language  may  be  fitted  for  its  purposes,  not  only  should  every 
woid  perfectly  express  its  meaning,  but  there  should  be  no  important 
meaning  without  Us  word.  Whatever  we. have  occasion  to  think  of 
often,  and  for  scientific  purposes,  ought  to  have  a  name  appropriated 
to  it. 

This  requisite  of  philosophical  language  may  be  considered  under 
three  different  heads;  that  number  of  separate  conditions  being  in- 
volved in  it. 

§  2.  First;  there  ought  to  be  all  such  names,  as  are  needful  for 
nuking  such  a  record  of  individual  observations  Uiat  the  words  of  the 
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record  sliaH  exacdy  show  what  fact  it  is  which  has  been  obeenred.    lo 
other  words,  there  must  be  an  accurate  DescriptivB  Terminology. 

The  only  things  which  we  can  observe  directly  being  our  own  sen- 
sations, or  other  feelings,  a  complete  desciiptiTe  language  would  be 
one  in  which  there  should  be  a  name 'for  every  variety  of  elementary 
sensation  or  feeling'.  CombinatioDS  cf  sensations  or  feelings  may  al- 
ways be  deseribedi  if  we  have  a  name  for  each  of  die  elementary 
feelings  which  compose  them;  but  brevity  of  description,  as  well  as 
clearness  (which  often  depends  very  mudi  upon  brevity,)  is  greatly 
promoted  by  giving  distinctire  names  not  to  the  elements  aione,  but  also 
to  all  combinations  which  are  of  frequent  recurrence.  On  this'  occasion 
I  bannot  do  better  thsn  quote  from  Mr.  Whewell  some  of  the  exceDent 
remarks  which  he  has  made  on  this  knpoitEmt  branch  of  our  subject. 

**  The  meaning"  (says  he*)  "  of  f descriptive]  technical  terms,  can 
be  fixed  in  the  first  instance  only  by  iconvention,  And  can  be  made 
hitelligifcle  only  by  presenting  to  the  senses  thattHiich  tke  terms  are 
to  signify.  The  knowledge  of  a  color  -by  its  name  can  <mly  be 
taught  through  the  eye.  No  description  can  convey  to  a  heai^r  what 
we  mean  by  apple-green  or  Freneh-grat^,  It  might,  peihaps,  be  sups 
posed  that,  in  the  first  example,  the  term  apple,  referring  to  so 
mmiliar  an  object,  sufficiently  suggests  the  color  Intended.  But  it  may 
easily  be  seen  that  this  is  liot  true;  for  apples^  are  of  many  different 
hues  of  green,  and  it  is  only  by  a  conventiona}  selection  that  we  can 
appropriate  the  term*  to  one  special  shaide.  When  ths  appropriation 
is  once  n!kade,  the  term  refers  to  the  scrDS8C!0n,'and  not  tontine  pacits  of 
the  term ;  fer  these  enter  into  the  compound  merely  as  ft  h^Ip  to  the 
memory,  whether  the  suggestion  be  a  natural  connexion  as  in  *  ipple^ 
green,'  or  a  casual  one  as  in  *  French-gray.'  In  order  to  derive  due 
advantage  from  technical  terms  of  this  kind,  they  must  be  associated 
immediately  vrith  the  perception  to  which  they  belong,  and  not  con- 
nected with  it  through  the  vague  usages  of  common  language.  The 
memory  must  retain  the  sensation ;  and  the  technical  word  must  be* 
understood  as  directly  as  the  most  familiar  word,  and  more  distinctly. 
When  we  &id  such  terms  as  tim^white  or  piwehhech^owm^  the  metallic 
color  so  denoted  ought  to  start  up  in  our  memory  without  delay  or 
search. 

^*  This,  'which  it  is  most  iitoportant  to  recollect  wi^  respect  to  the 
simpler  properties  of  bodies,  as  color  and  form,  is  no  less  true  with 
respect  to  more  compound  notions.  In  all  cases  the  tentt  is  fixed  to  a 
peculiar  meaning  by  convention ;  and  th^  studeiit,  in  order  to  use  the 
word,  must  be  completely  fkmiliar  with  the  convention^  so  that  he  has 
no  need  to  frame  conjectures  fr^om  the  word  itself.  Such'  conjectures 
would  always  be  insecure,  and  often  erroneous.'  Thus  the  term^^a^ 
Uonacemes  applied  to  a  flower  is  employed  to  indicate,  not  only  a  re- 
semblance to  a  butterily,  but  a  resemblsnce  arising  from  five  petals  of 
a  certain  peculiar  shape  and  arrangement ;  and  even  if  the  resem- 
blance were  much  stronger  than  it  is  in  such  cases,  yet  if  it  were  pro- 
duced in  a  difierent  way,  as,  for  example,  by  one  petal,  or  two  cnily, 
instead  of  a  'standard,'  two  'wings,'  and  a  'keer  consisting  of  two 
parts  more  or  less  united  into  one,  we  should  no  longer  be  justified  ia 
•peaking  of  it  as  a  'papilionaceous'  flower." 

*  PkOowofky  oftht  IndMcUv9  Seiemm,  i.,  484-0^ 
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When,  however,  tbe  thin^  named  k,  aa  in  tUa  laat  caao,  a  C0mbm& 
Clon  of  aimple  sensatioiis^  it  is  not  neceeaary  in  order  to  leam  the 
meaning  of  the  vmrA,  that  the  atudent  should  refer  back  to  the  sensar 
tions  themaelvea ;  it  may  be  comnmnicated  to  him  through  the  medium 
of  other  words;  the  terms,  in. short,  may  be  defined.  But  the  names 
of  elementary  sensations,  or  elementary  feelings  of  any  6ort,4^annot  be 
defined ;  nor  is  there  any  means  of  making  their  signification  known 
but  by  making^  the  learner  experience  the  sensation,  or  referring  him, 
through  some  known  mark,  to  his  remembrance  of  haying  experienced 
it  before.  Henee  it  is  only  the  impressions  on  die  outward  senses,  or 
those  inward  feelings  which  are  connected  in  a  very  obvious  and 
uniform  manner  wit^  outward  objects,  that  are  really  susceptible  of 
an  exact  descriptiTe  language.  The  countless  variety  of  sensations 
which  arise,  for  instance,  from  disease,  or  from  peculiar  physiok>g^cal 
states,  it  wcnild  be  in  vain  to  attempt  to  name ;  for  as  no  one  can  judge 
whether  the  sensation  I  have  is  the  same  with  his,  the  name  may  not 
have,  to  us  two,  any  community  of  meaning.  The  same  may  be  said, 
to  a  considerable  extent,  of  purely  mental  feelings.  But  in  some  of 
the  sciences  which  are  conversant  with  external  objects,  it  is  scarcely 
possible  to  surpass  the  perfection  to  which  this  quatity  of  a  philosophic 
cal  language  has  been  carried. 

^  The  formation"  (continues  Mr.  Whewell*)  **  of  an  exact  and  ex- 
tensive descriptive  language  for  botany  has  been  executed  with  a 
degree  of  skill  and  felicity,  which,  before  it  was  attained,  could  hardly 
have  been  dreamed  of  as  attainable.  Every  part  of  a  plant  has  been 
named ;  and  the  form  of  every  part^  even  the  most  minute,  has  had  a 
laorge  assemblage  of  descriptive  terms  appropriated  to  it,  by  means  of 
which  the  botaoust  can  convey  a&d  receive  knowledge  of  form  and 
structure,  as  exactly  as  if  each  minute  part  were  presented  to  him 
vastly  magnified.  This  acquisition  was  part  of  the  Linnaean  reform .... 
'  Toumefoit,'  says  DecandoUe,  *  appeals  to  have  been  the  first  who' 
really  perceived  the  utility  of  fixing  the  sense  of  terms  in  such  a  way 
as  always  to  employ  the  same  word  in  the  same  sense,  and  always  to 
express  the  same  idea  by  the  same  word ;  but  it  was  Linnaeus  who 
te«Jly  created  and  fixed  this  botanical  language,  and  this  is  his  fairest 
claim  to  glory,  finr  by  this  fixation  of  knffuage  he  has  shed  clearness 
and  precision  over  all  parts  of  the  science.' 

**  It  is  not  necessary  here  to  give  any  detailed  account  of  the  terms 
of  botany.  The -fundamental  ones  have  been  gradually  introduced,  as 
the  parts  of  plants  were  more  carefully  and  minutely  examined. 
Thus  the  flower  was  necessarily  distinguished  into  the  citl^x,  the 
eorcUaf  the  itammts,  and  the  pMh;  the  sections  of  the  corolla  were 
termed  petals  by  Columna;  Uiose  of  the  calyx  were  called  sepals  by 
Necker.  Sometimes  terms  of  greater  generality  were  devised;  as 
periasUh  to  include  the  calyx  and  coroUa,  whether  one  or  both  of  these 
were  present ;  pericarps  for  the  part  inclosing  the  gradn,  of  whatever 
kind  It  be,  finit,  nut,  pod,  Asc  And  it  may  easily  be  imag^ined  that 
descriptive  terms  may^  'by  definition  and  combination,  become  very 
numerous  and  disdnct.  Thus  leaves  may  be  called  pimiuU^id,  pinno' 
tipartUey  pmnatiseei,  piniuUilai€Ue,  paknai^idf  palnuUipartiief  6ce,^ 
and  each  o£  these  words  designates  different  combinations  of  the  modes 
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and  extent  of  tbe  diyisioxis  of  the  leaf  with  the  diyisions  of  its  outIin«»» 
In  some  cases,  arbitrary  numerical  relations  are  introduced  into  the 
definition :  thus,  a  leaf  is  called  bUohaUy  when  it  is  divided  into  two 
parts  by  a  notch ;  but  if  the  notch  go  to  the  middle  of  its  length,  it  is 
%\fid;  u  it  go  near  the  base  of  the  leaf,  it  is  bipartite;  if  to  the  base» 
it  is  Insect,  Thus,  too,  a  pod  of  a  cruciferous  plant  is  a  silica,  if  it  is 
four  times  as  long  as  it  is  broad,  but  if  it  be  dborter  than  this  it  is  a 
nlicida.  Such  terms  being  established,  the  form  of  the  very  complex 
leaf  or  frond  of  a  fern*  is  exactly  conveyed  by  the  following  phrase  :— 
*  fronds  rigid  pinnate,  pinnae  recurved  subunilateral  pinnatsfid,  the  seg- 
ments linear  undivided  or  bifid  spiniiloso-serrate/ 

''  Other  characters,  as  well  as  form,  are  conveyed  with  the  like  pre- 
cision :  Color  by  means  of  a  classified  scale  of  colors. . . .  This  was 
done  with  most  precision  by  Werner,  and  his  scale  of  colors  is  still  the 
most  usual  standard  of  naturalists.  Werner  also  introduced  a  more 
exact  terminology  with  regard  to  other  characters  which  are  impor 
tant  in  mineralogy^  as  lustre,  hardness.  But  Mobs  improved  upon 
this  step  by  giving  a  numerical  scale  of  hardness,  in  which  talc  is  1 
gypsum  2,  calc  spar  3,  and  so  on. . . .  Some  properties,  as  specific 
gravity,  by  their  definition  give  at  once  a  numerical  measure;  and 
.  others,  as  crystaline  form,  require  a  very  considerable  array  of  math* 
ematical  calculation  and  reasoning,  to  point  out  their  relations  and 
gradations." 

§  3.  Thus  &r  of  Descriptive  Terminology,  or  of  the  language 
requisite  for  placing  upon  record  our  observation  of  individual  in- 
stances. But  when  we  proceed  from  this  to  Induction,  or  rather  to 
that  comparison  of  observed  instances  Which  is  the  preparatory  step 
towards  it,  we  stand  in  need  of  an  additional  and  a  different  sort  ol 
general  names. 

Whenever,  for  purposes  of  Induction,  we  find  it  necessary  to  intro^ 
duce  (in  Mr.  Whe well's  phraseology)  some  new  general  conception; 
that  is,  whenever  the  comparison  of  a  set  of  phenomena  leads  to  the 
recognition  in  them  of  some  common  circumstance,  which,  our  atten* 
tion  not  having  been  directed  to  it  on  any  former  occasion,  is  to  us  a 
new  phenomenon ;  it  is  of  importance  that  this  new  conception,  or  this 
new  result  of  abstraction,  snould  have  a  name  appropriated  to  it; 
especially  if  the  circumstance  it  involves  be  one  which  leads  to  many 
consequences,  or  which  is  likely  to  be  found  also  in  other  classes  of 
phenomena.  No  doubt,  in  most  cases  of  the  kind,  the  meaning  might 
be  conveyed  by  joining  together  several  words  already  in  use.  But 
when  a  thing  has  to  be  often  spoken  of,  there  are  more  reasons  than 
the  saving  of  tune  and  space,  for  speaking  of  it  in  the  most  concise 
manner  possible.  What  darkness  would  be  spread  over  geometrical 
demonstration,  if  wherever  the  word  circle  is  used,  the  definition  of  a 
circle  were  inserted  instead  of  it.  In  mathematics  and  its  applications, 
where  the  nature  of  the  processes  demands  that  the  attention  should 
be  strongly  concentrated,  out  does  not  require  that  it  should  be  widely 
difiused,  the  importance  of  concentration  also  in  the  expressions  iias 
always  been  duly  felt;  and  a  mathematician  no  sooner  finds  that  He 
•hall  ofbm  have  occasion  to  speak  of  the  same  two  things  togetiiOC^ 

«  **Hynuninihy!htm  Wi 
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than  he  at  once  creates  a  term  to  express  them  whenevei  combined  i 
just  as,  in  his  algebraical  operations,  he  substitutes  for  (a*"  +  &")  |-,  or 

for  Y-  H h  "T  +  &Ci  th®  single  letter  P,  Q,  or  S ;  not  solely  to  shorten 

bed 

his  symbolical  expressions,  but  to  simplify  the  purely  intellectual  pari 
of  his  operations,  by  enabling  the  mind  to  give  its  exclusive  attention 
to  the  relation  between  the  quantity  S  and  the  other  quantities  which 
enter  into  the  equation,  without  being  distracted  by  thinking  unneces- 
sarily of  the  parts  of  which  S  is  itself  composed. 

But  there  is  another  reason,  in  addition  to  that  of  promoting  perspi- 
cuity, for  giving  a  brief  and  compact  name  to  each  of  the  more  con- 
siderable results  of  abstraction  which  are  obtained  in  the  courae  of  our 
intellectual  phenomena.  By  naming  them,  we  fix  our  attention  upon 
them ;  we  keep  them  more  constantly  before  the  mind.  The  names  are 
remembered,  and  being  remembered,  suggest  their  definition ;  while  if 
instead  of  specific  and  characteristic  names,the  meaning  had  been  ex- 
pressed by  putting  together  a  number  of  other  names,  that  particular 
combination  of  words  already  in  common  use  for  other  purposes  would 
have  had  nothing  to  make  itself  remembered  by.  If  we  want  to  ren- 
der a  particular  combination  of  ideas  permanent  in  the  mind,  there  is 
nothing  which  clenches  it  like  a  name  specially  devoted  to  express  it. 
If  mathematicians  had  been  obliged  to  specdc  of  ''  that  to  which  a 
quantity,  in  increasing  or  diminishing,  is  always  approaching  nearer^ 
so  that  the  difierence  becomes  less  dian  any  assignable  quantity,  but 
to  which  it  never  becomes  exactly  equal,"  instecia  of  expressing  all 
this  by  the  simple  phrase,  "  the  limit  of  a  quantity,"  we  should  probably 
have  long  remained  without  most  of  the  important  truths  which  have 
been  discovered  by  means  of  the  relation  between  quantities  of  various 
kinds  and  their  limits.  If'  instead  of-'  speaking  oi  momentum^  it  had 
been  necessary  to  say  "  the  product  of  the  number  of  units  of  velocity 
in  the  velocity  by  the  number  of  units  of  mass  in  the  mass,"  many  oi 
the  dynamical  truths  now  apprehended  by  means  of  this  complex  idea, 
would  probably  have  escaped  notice  for  want  of  recalling  the  idea 
itself  with  sufficient  readiness  and  familiarity.  And  on  subjects  Iqss 
remote  from  the  topics  of  popular  discussion,  whoever  wishes  to  draw 
attention  to  some  new  or  unfamiliar  distinction  among  things,  will  find 
no  way  so  sure  as  to  invent  or  select  suitable  names  for  the  express 
purpose  of  marking  it. 

A  volume  devoted  to  explaining  what  civilization  is  and  is  not,  does 
not  raise  so  vivid  a  conception  of  it  as  the  single  expression,  that  Civi- 
lization is  a  different  thing  from  Cultivation ;  the  compactness  of  that 
brief  designation  for  the  contrasted  quality  being  an  equivalent  for  a 
long  discussion.  So,  if  we  would  impress  forcibly  upon  the  under- 
standing and  memory  the  distinction  between  what  a  representative 
fovemment  should  be  and  what  it  often  is,  we  cannot  more  effectually 
o  so  than  by  saying  that  Representation  is  not  Delegation.  Dr. 
Chalmers,  in  order  to  distinguish  his  scheme  of  clerical  superintend- 
ence of*  a  parish  from  the  mere  keeping  a  church  open  which  people 
might  come  to  or  not  as  they  spontaneously  chose,  called  very  expres- 
sively the  former  the  "  aegressive"  system,  the  latter  the  "  attractive." 
When  the  earlier  electricians  found  that  there  were  two  different  kinds 
of  electrical  excitement,  they  soon  made  the  world  familiar  with  them 
by  giving  them  the  names  of  positive  and  negative,  vitreous  and  resinous. 
3H 
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Hardly  any  original  thoa^tB  on  mental  or  social  subjeots  ever  make 
their  way  among  mankind  or  assume  tlieir  proper  impoitance  in  the 
minds  even  of  their  inventors,  until  aptly  selected  words  or  phrases 
have  as  it  were  nailed  them  down  and  held  them  fast. 

§  4.  Of  the  three  essential  parts  of  a  philosophical  language,  we 
have  now  mentioned  two :  a  terminology  suited  for  describing  with 
precision  the  individual  facts  observed ;  and  a  name  for  evezy  common 
property  of  any  importance  or  interest,  which  we  detect  by  compaiing 
those  facts :  includmg  (as  the  concretes  corresponding  to  those  abstract 
terms)  names  for  the  classes  which  we  artincially  construct  in  virtue  of 
those  properties,  or  as  many  of  them,  at  least,  «s  we  have  frequent 
occasion  to  predicate  anything  of. 

But  there  is  a  sort  of  classes,  for  the  recognition  of  which  no  such 
elaborate  process  is  necessary ;  because  each  of  them  is  marked  out 
from  all  omers  not  by  some  one  property,  the  detection  of  which  may 
depend  upon  a  difficult  act  of  abstraction,  but  by  its  properties  generally. 
I  mean,  the  Kinds  of  things,  in  the  sense  which,  in  this  treatise,  has 
been  systematically  attached  to  that  term.-  By  a  Rind,  it  will  be  re- 
membered, we  mean  one  of  those  classes  which  are  distinguished  from 
all  others  not  by  one  or  a  &w  definite  properties,  but  by  an  unknown 
multitude  of  them ;  the  comlnnation  of  properties  on  which  the  class 
is  grounded,  being  a  mere  index  to  an  indefinite  number  of  other  dis- 
tinctive attributes.  The  class  horse  is  a  Kind,  because  the  things  which 
agree  in  possessing  the  characters  by  which  we  recognize  a  horse, 
agree  in  a  great  number  of  other  properties  as  we  know,  and  it  cannot 
be  doubted,  in  many  more  than  we  know.  Animal,  again,  is  a  Kind, 
because  no  definition  that  could  be  given  of  the  name  animal  could 
either  exhaust  the  properties  common  to  all  animals,  nor  supply  prem- 
isses from  which  tne  remainder  of  those  properties  could  be  inferred. 
But  a  combination  of  properties  which  does  not  give  evidence  of  the 
existence  of  any  other  mdependent  peculiarities,  does  not  constitute  a 
Kind.  White  horse,  therefore,  is  not  a  Eond  :  because  horses  which 
agree  in  whiteness,  do  not  agree  in  anything  else,  except  in  the  quali* 
ties  common  to  all  horses,  and  in  whatever  may  be  the  causes  or  effects 
of  that  particular  color. 

On  the  principle  that  there  should  be  a  name  for  everything  which 
we  have  frequent  occasion  to  make  assertions  about,  there  ought  evi- 
dently to  be  a  name  fi>r  every  Kind  ;  for  as  it  is  the  very  nature  of  a 
Kind  that  the  individuals  composing  it  have  an  indefinite  multitude  of 
properties  in  common,  it  follows  that,  if  not  with  our  present  knowl- 
edge, yet  with  that  which  we  may  hereafter  acquire,  the  Kind  is  a 
subject  to  which  there  will  have  to  be  applied  many  predicates.  The 
third  component  element  of  a  philosophical  language,  therefore,  is  that 
there  shall  be  a  name  for  every  Kind.  In  odier  words,  there  must 
not  only  be  a  terminology  but  also  a  nomenclature. 

The  words  Nomenclature  and  Terminology  are  employed  by  most 
authors  almost  indiscriminately ;  Mr.  Whewell  being,  as  far  as  I  am 
aware,  the  first  writer  who  has  regularly  assigned  to  the  two  words 
different  meanings.  The  distinction  however  which  he  has  drawn 
between  them  being  a  real  ancl  an  important  one,  his  example  is  likely 
to  be  followed ;  and  (as  is  apt  to  be  the  case  when  such  innovations  in 
language  are  felicitously  maae)  a  vague  sense  of  the  distinction  is  found 
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te  have  influenoed  the  employment  of  the  tenna  in  common  practice 
b^bre  the  expediency  had  been  pointed  out  of  discriminating  then 

EhiJoeophiGally.  Evety  one  would  say  that  the  reform  effected  by 
lavoisier  and  Guyton*Miotyeau  in  the  language  of  chemistry  consisted 
in  the  introduction  of  a  new  nomenclature,  not  of  a  new  terminology. 
Lineal',  lanceolate,  oyal,  or  oblong,  serrated,  dentate,  or  crenate  leaves, 
.  are  expressions  forming  part  of  ue  terminology  of  botany,  while  the 
names  **  Viola  odorata,"  and  **  Ulex  europseusi"  belong  to  its  nomen- 
clature. 

A  nomenclature  may  be  defined,  the  collection  of  the  names  of  all 
the  Kinds  with  which  any  branch  of  knowledge  is  conversant,  or  more 
px>perly,  of  all  the  lowest  Kinds,  or  i^finuB  species,  those  which  may 
be  subdivided  indeed,  but  not  into  Kinds,  and  which  generally  accord 
with  what  in  natural  history  are  termed  »mply  ^ecies.  Science 
possesses  two  splendid  examples  of  a  systematic  nomenclature ;  that 
of  plants  and  ammals;  constructed  by  Linnssus  and  his  successors,  and 
that  of  chemistry,  which  we  owe  to. the  illustrious  group  of  chemists 
who  flourished  in  France  towards  the  close  of  the  eighteenth  century. 
In  these  two  departments,  not  only  has  every  known  species,  or  lowest 
Kind,  a  name  assigned  to  it,  but  i^en  new  lowest  Kinds  are  discovered, 
names  are  at  once  given  to  them^upon  an  uniform  principle.  In  other 
sciences  the  nomenclature  is  not  at  present  constructed  upon  any  sys* 
tem,  either  because  the  species  to  be  named  are  not  numerous  enough 
to  require  one  (as  in  geometry  for  example),  or  because  no  one  has 
vet  suggested  a  suitable  principle  for  such  a  system,  as  in  mineralogy ; 
in  which  the  want  of  a  scientincally  constructed  nomenclature  is  now 
the  principal  cause  which  retards  the  progress  of  the  science. 

§  5.  A  word  which  carries  on  its  face  that  it  belongs  to  a  nomen- 
chunire,  seems  at  first  sight  to  differ  fi:om  other  concrete  general  names 
in  this-^that  its  meaning^  does  not  reside  in  its  connotation,  in  the 
attributes  implied  in  it,  but  in  its  denotation,  that  is,  in  the  particular 
flroup  of  thinKB  which  it  is  appointed  to  designate;  and  cannot,  there- 
lore,  oe  unfolded  by  means  of  a  definition,  but  must  be  made  known  in 
another  way.  Mr.  Whewell  seems  to  incline  to  this  opinien,  which, 
however,  appears  to  me  erroneous.  Words  belonging  to  a  nomenclap 
ture  differ,  1  conceive,  &om  other  words  mainly  in  Uus,  that  besides 
the  ordinary  connotation,  they  have  a  peculiar  one  of  their  own: 
besides  connoting  OOTtain  attributes,  they  also  connote  that  those  attri 
butes  are  distinctive  of  a  Kind.  The  term  ''peroxide  of  iron,*'  for 
example,  belonging  by  its  form  to  the  systematic  nomenclature  of 
chemistry,  bears  upon  its  face  that  it  is  the  name  of  a  peculiar  Kind 
of  substance.  It  moreover  connotes,  like  the  name  of  any  other  class, 
some  portion  of  the  properties  common  to  the  class;  in  this  instance 
the  property  of  being  a  compound  of  iron  and  the  laigest  dose  of  oxygen 
with  which  iron  will  combine.  These  two  things,  the  fact  of  being 
such  a  compound,  and  the  fkct  of  being  a  Kind,  constitute  the  conno- 
tation of  the  name  peroxide  of  iron.  When  we  say  of  the  substance 
before  us,  that  it  is  the  peroxide  of  iron,  we  thereby  assert,  first,  that 
it  is  a  compound  of  iron  and  a  maximum  of  oxygen,  and  next,  that  the 
substance  so  composed  is  a  peculiar  Kind  of  substance^ 

Now,  this  second  part  of  the  connotation  of  any  word  belonging  to 
a  nomenclature  is  as  essential  a  portion  of  its  meaning  as  the  first  party 
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while  the  definition  can  only  declare  the  first :  and  hence  the  appear* 
ance  that  the  sig^fication  of  such  terms  cannot  be  conveyea  by  a 
definition :  which  appearance,  however,  is  fallacious.  The  name  Viola 
odorata  denotes  a  Kind,  of  which  a  certain  number  of  characters, 
sufficient  to  distinguish  it,  are  enunciated  in  ]>otanical  works.  This 
enumeration  of  characters  is  surely,  as  in  other  cases,  a  definition  of  the 
name.  No,  say  some,  it  is  not  a  definition,  for  the  name  Viola  odorata 
does  not  mean  those  characters;  it  means  that  particular  group  of 
plants,  and  the  characters  are  selected  from  among  a  much  greater 
number,  merely  as  marks  by  which  to  recognize  the  group.  By  no 
means,  I  reply ;  the  name  does  not  mean  that  group,  for  it  would  be 
applied  to  that  group  no  longer  than  while  the  group  is  believed  to  be 
an  infima  species;  if  it  were  to  be  discovered  that  several  distinct 
Kinds  have  been  confounded  under  this  one  name,  no  one  would  any 
longer  apply  the  name  Viola  odorata  to  the  whole  of  the  group,  but 
would  apply  it,  if  retained  at  all,  to  one  only  of  the  Kinds  contained 
therein.  What  is  imperative,  therefore,  is  not  that  the  name  shall  de- 
note one  particular  collection  of  objects,  but  that  it  shall  denote  a  Kind, 
and  a  lowest* Kind.  The  form  of  me  name  declares  that,  happen  what 
will,  it  is  to  denote  an  in/iTna  species;  and  that,  therefore,  the  proper- 
ties which  it  connotes,  and  which  are  expressed  in  the  definition,  are 
to  be  connoted  by  it  no  longer  than  while  we  continue  to  believe  that 
those  properties,  when  fi^und  together,  indicate  a  Kind,  and  that  the 
whole  of  diem  are  found  in  no  more  than  one  Kind. 

With  the  addition  of  this  peculiar  connotation,  implied  in  the  form 
of  every  word  which  belongs  to  a  systematic  nomenclature;  the  set  of 
characters  which  is  employed  to  discriminate  each  Kind  firom  all  other 
Kinds  (and  which  is  a  real  definition)  constitutes  as  completely  as  in 
any  other  case  the  whole  meaning  of  the  term.  It  is  no  objection  to 
eay  that  (as  is  c^n  the  case  in  natural  history),  the  set  of  characters 
may  be  chaneed,  and  another  substituted  asiji^eing  better  suited  for  the 
purpose  of  distinction,  while  the  word,  still  continuing  to  denote  the 
same  eroup  of  things,  is  not  considered  to  have  changed  its  meaning. 
For  this  is  no  more  than  may  happen  in  the  case  of  any  other  general 
name-:  we  may,  in  reforming  its  connotation,  leave  its  denotation  un- 
touched; and  it  is  generally  desirable  to  do  so.  The  connotation, 
however,  is  not  the  less  for  this  the  real  meaning,  for  we  at  once  apply 
the  name  wherever  the  characters  set  doven  iii  the  definition  are  found ; 
and  that  which  exclusively  guides  us  in  applying  the  term,  must  con* 
etitute  its  signification.  If  we  find,  contrary  to  our  previous  belief, 
that  the  characters  are  not  peculiar  to  one  species,  we  cease  to  use  the 
term  coextensively  with  the  characters;  but  then  it  is  because  the 
other  portion  of  the  connotation  fails ;  the  condition  that  the  class  must 
be  a  Kind.  The  connotation,  therefore,  is  still  the  meaning ;  the  set 
cf  descriptive  characters  is  a  true  definition :  and  the  meaning  is  im- 
folded,  not  indeed  (as  in  other  cases)  by  the  definition  alone,  but  by 
the  definition  and  the  form  of  the  word  taken  together. 

§  6.  We  have  now  analyzed  what  is  implied  in  the  two  principal 
requisites  of  a  philosophical  language ;  first,  precision  or  denniteness, 
and  secondly,  completeness.  Any  further  remarks  on  the  mode  of 
constructing  a  nomenclature  must  be  deferred  until  we  treat  of  Classi* 
fication ;  the  mode  of  naming  the  Kinds  of  things  being  necessarily 
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subordinate  to  the  mode  of  arranging  those  Rinds  into  larger  classes. 
With  respect  to  the  minor  requisites  of  Terminology,  some  of  them 
are  well  stated  and  copiously  illustrated  in  the  'Aphorisms  on  the 
Language  of  Science,"  mcludeil  in  Mr.  "Whewell's  FhUo^ophy  of  the 
Inductive  Sdencei,  These,  as  being  of  secondary  importance  in  the 
peculiar  point  of  view  of  Logic,  we  shall  leave  Uie  reader  to  seek  in 
Mr.  Whewell's  pages,  and  shall  confine  our  own  observations  to  one 
more  quality,  which,  next  to  the  two  already  treated  of,  appears  to  be 
the  most  valuable  which  the  language  of  science  can  possess.  Of  this 
quality  a  general  notion  may  be  conveyed  by  the  following  aphorism : 

Whenever  the  nature  of  the  subject  permits  our  reasoning 'process 
to  be,  without  danger,  carried  on-  mechanically,  the  language  should 
be  constructed  on  as  mechanical  principles  as  possible ;  while  in  the 
contrary  case,  it  should  be  so  constructed  that  there  shall  be  the  greatest 
possible  obstacles  to  a  merely  mechanical  use  of  it. 

I  am  conscious  that  this  maxim  requires  much  explanation,  which  I 
shall  at  once  proceed  to  give.  And  first,  as  to  what  is  meant  by  using 
a  language  mechanically.  The  complete  or  extreme  case  of  the  me- 
chanical use  of  language,  is  when  it  is  used  without  any  consciousness 
of  a  meaning,  and  with  only  the  consciousness  of  using  certain  visible 
or  audible  marks  in  conformity  to  technical  rules  previously  laid  down. 
This  extreme  case  is,  so  far  as  I  am  aware,  nowhere  realized  except 
in  the  figures  of  arithmetic  and  the  symbols  of  algebra,  a  language 
unique  in  its  kind,  and  approaching  as  nearly  to  perfection,  for  the  pur- 
poses to  which  it  is  destined,  as  can,  perhaps,  be  said  of  any  creation 
of  the  human  mind.  Its  perfection  consists  in  the  completeness  of  its 
adaptation  to  a  purely  mechanical  use.  The  symbols  are  mere  coun- 
ters, without  even  the  semblance  of  a  meaning  apart  firom  the  conven- 
tion which  is  renewed  each  time  they  are  employed,  ari&  which  is  al- 
tered at  each  renewal,  the  same  symbol  a  or  a;  being  lised  on  different 
occasions  to  represent  things  which  (except  that,  like  all  things,  they 
are  susceptible  of  being  numbered)  have  no  property  in  common. 
There  is  nothing,  therefore,  to  distract  the  mind  fi^m  the  set  of  mechani- 
cal op^ations  which  are  to  be  performed  upon  the  symbols,  such  as 
squaring  both  sides  of  the  equation,  multiplying  or  dividing  by  the 
same  or  by  equivalent  symbols,  and  so  forth.  Each  of  these  opera- 
tions, it  is  true,  corresponds  to  a  syllogism ;  represents  one  step  of  a 
ratiocination  relating  not  to  the  symbols,  but  to  the  things  signified  by 
them.  But  as  it  has  been  found  practicable  to  frame  a  techmcal  form, 
by  conforming  to  which  we  can  make  sure  of  finding  the  conclusion  of 
the  ratiocination,  our  end  can  be  completely  attained  vnthout  our  ever 
thinking  of  anything  but  the  symbols.  Being  thus  intended  to  work 
merely  as  mechanism,  they  have  the  qualities  which  mechanism  ought 
to  have.  They  are  of  the  least  possible  bulk,  so  that  they  take  up 
scarcely  any  room,  and  waste  no  time  in  their  manipulation ;  they  are 
compact,  and  fit  so  closely  together  that  the  eye  can  take  in  the  whole 
at  once  of  almost  every  operation  which  they  are  employed  to  perform. 

These  admirable  properties  of  the  symbolical  lanmage  of  mathe- 
matics have  made  so  strong  an  impression  on  the  minds  of  many  phi- 
losophers, as  to  have  led  them  to  consider  the  symbolical  language  in 
question  as  the  ideal  type  of  philosophical  language  generally;  to 
think  that  names  in  general,  or  (as  they  are  fond  of  calling  them)  signs, 
are  fitted  for  the  purposes  of  thought  in  proportion  as  they  can, be 
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made  to  approxiinate  to  the  compactness,  the  entire  unmeaningness, 
and  the  capabilitj  of  being  used  as  counters  without  a  thought  of  what 
they  represent,  which  are  characteristic  of  the  a  and  h^  the  x  and  y,  of 
algebra.  This  notion  has  led  to  sanguine  views  of  the  acceletation  of 
the  progress  of  science  by  means  which,  as  I  conceiye,  cannot  possi- 
bly conduce  to  that  end,  and  forms  part  of  that  exaggerated  estunate 
of  the  influence  of  signs,  which  has  contributed  in  no  small  degree  to 
prevent  the  real  lawd  of  our  intellectual  operations  from  being  kept  in 
view,  or  even  rightly  understood. 

In  the  firat  place,  a  set  of  signs  by  which  we  reason  without  con- 
sciousness of  tneir  meaning,  can  be  serviceable,  at  most,  only  in  our 
deductive  operations.  In  our  direct  inductions  we  cannot  for  a  mo- 
ment dispense  with  a  distinct  mental  image  of  the  phenomena,  since 
die  Mrhole  operation  tums  upon  a  perception  of  the  particulan  in  which 
those  phenomena  agree  and  dider.  But,  further,  this  reasoning  by 
counters  is  only  suitable  to  a  very  limited  portion  even  of  our  deduc- 
tive processes.  In  our  reasonings  respecting  numbers,  the  only  gen- 
eral principles  which  we  -  ever  have  occasion  to  introduce,  are  these. 
Things  which  are  equal  to  the  same  thing  are  equal  to  one-  another, 
and  The  sums  or  differences  of  equal  things  are  equal;  vrith  their 
various  corollaries.  Not  only  can  no  hesitation  ever  arise  respecting 
the  applicability  of  these  principles,  since  they  are  true  of  ail  magr. 
nitudes  whatever;  but  every  possible  application,  of  which  they  are 
susceptible,  may  be  reduced  to  a  technical  rule ;  such  as,  in  £ict,  the 
rules  of  the  calculus  are.  But  if  the  symbols  represent  any  other 
things  than  mere  numbers,  let  us  say  even  straight  or  curve  Hnes,  we 
have  then  to  apply  theorems  of  geometry  not  true  of  all  Hnes  without 
exception,  and  to  select  those  which  are  true  of  the  lines  we  are  rear 
soning  about.  *  And  how  can  we  do  this  unless  we  keep  completely  in 
mind  what  particular  lines  these  are  1  8ince  additional  geometrical 
truths  may  be  introduced  into  the  radocinatic m  in  any  stage  of  its  pro- 
gress, we  cannot  suffer  ourselves,  during  even  the  smallest  part  of  it, 
to  use  the  names  taiechanicaHy  (as  w«  use  algebraical  symbols)  without 
an  image  annexed  to  them.  It  is  only  after  ascertaining  that  the  so- 
lution of  a  question  concerning  lines  can  be  made  to  depend  upon  a 
previous  question  concerning  numbers,  or  in  other  wofds  after  the 
questit^i  has  been  (to  speak  technically)  reduced  to  an  equation,  that 
the  unmeaning  siffns  become  available,  and  that  the  nature  of  the  facts 
themselves  to  which  the  investigation  relates  can  be  dismissed  from 
the  mind.  Up  to  the  establishment  of  the  equation,  the  language  in 
which  mathematicians  carry  on  their  reasoning  does  not  differ  in  char- 
acter from  that  employed  by  close  veasoners  on  any  other  kind  of 
subject 

I  do  not  deny  that  eveiy  correct  ratiocination,  when  thrown  into  the 
syllogistic  shape,  is  oondusive  frt»n  the  mere  Ibtm  of  the  expression^ 
provided  none  of  the  terms  used  be  ambiguous ;  and  this  is  one  of  the 
circumstances  which  have  led  some  philosophers  to  think  that  if  all 
names  were  so  judiciously  constructed  and  so  carefully  defined  as  not 
to  admit  of  any  ambig^ty,  the  improvement  thus  made  in  language 
would  not  only  give  to  the  conclusions  of  every  deductive  science  l£e 
same  certainty  with  those  of  mathematics,  but  would  reduce  all  reason- 
ings to  the  application  of  a  technical  form,  and  enable  their  conclu* 
siveness  to  be  rationally  assented  to  after  a  merely  mechanical  pro* 
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CMS,  as  18  undoubtedly  tbe^case  in  algebra.  But,  if  we  except  geom- 
etry, the  conclusions  of  which  are  already  as  certain  and  exact  as  they 
can  be  made,  there  is  no  science  but  that  of  number,  in  which  the  prac- 
tical validity  of  a  reasoning  can  be  apparent  to  any  person  who  has 
looked  only  at  the  form  of  the  process.  Whoever  has  assented  to  all 
that  was  said  in  the  last  Book  concerning  the  case  of  the  Composition 
of  Causes,  and  the  stiU  stronger  case  of  the  entire  sixpersession  of  one 
set  c^'  laws  by  another,  is  aware  that  geometry  and  algebtu  are  the 
only  sciences  of  which  the  propositions  are  categorically  true:  tbe 
general  propositioiis  of  all  otiier  sciences  are  true  only  hypotheticaUy, 
supposing  that  no  counteracting  cause  happens  to  interfere*  A  con 
elusion,  therefore,  however  correctly  deduced,  in  point  of  form,  from 
admitted  laws  of  nature,  wiU  have  no  other  than  a  hypothetical  cer- 
tainty. At  every  step  we  must  assure  ourselves  that  no  other  law  of 
nature  has  supezseded,  or  intermingled  its  operation  with,  those  which 
are  the  premisses  of  the  reasoning;  and  now  can  this  be  done  by 
mereh^  looking  at  the  words  %  We  must  not  only  be  constantly  think- 
ing of  the  phenomena  themselves,  but  we  must  be  constantly  looking 
at  them ;  making  ourselves  acquainted  with  the  peculiarities  of  every 
case  to  which  we  attempt  to  apply  our  general  ptinciples. 

The  algebraic  notation,  viewed  as  a  philosophical  language,  is  per- 
fect in,it8  adaptation  to  the  subjects  for  which  it  is  commonly  employed, 
namely  those  of  which  the  investigations  have  already  been  reduced 
to  the  ascertainment  of  a  relation  between  numbers.  But,  admirable 
as  it  is  for  its  own  purpose,  the  properties  by  which  it  is  rendered  such 
are  so  far  from  constituting  it  the  ideal  model  of  philosophical  language, 
in  general,  that  the  more  nearly  the  language  of  any  other  branch  of 
science  approaches  to  it,  the  less  fit  that  language  is  for  its  own  proper 
functions.  On  all  other  subjects,  instead  of  contrivances  to  prevent 
our  attention  from  beine  distracted  by  thinking  of  the  meaning  of  our 
signs,  we  require  contrivances  to  make  it  impossible  that  we  should 
ever  lose  sight  of  that  meaning  even  for  an  instant. 

With  this  view,  as  much  meaning  aj»  possible  should  be  thrown  into 
the  formation  of  the  word  itself;  the  aids  of  derivation  and  analogy 
being  made  available  to  keep  alive  a  consciousness  of  all  that  is  signi* 
fied  by  it.  In  this  respect  those  languages  have  an  immense  advantage 
which  form  their  compounds  and  derivatives  from  native  roots,  like 
the  German,  and  not  from  those  of  a  foreign  or  a  dead  language,  as  is 
so  much  the  case  with  English,  French,  and  Italian :  and  the  best  are 
those  which  form  them  according  to  fixed  analogies,  corresponding  to 
the  relations  between  the  ideas  to  be  expressed.  All  languages  do 
this  more  or  less,  but  especially,  among  modem  European  languages, 
the  German :  while  even  that  is  inferior  to  the  Grreek,  in  which  the 
relation  between  tbe  meaning  of  a  derivative  word  and  that  of  its  prim- 
itive, is  in  general  clearly  marked  by  its  mode  of  formation ;  except  in 
the  case  of  words  compounded  with  prepositions,  which,  it  must  be 
acknowledged,  are  often,  in  both  those  languages,  extremely  anomalous. 

But  all  that  can  be  done^  by  the  mode  of  constructing  words,  to 
prevent  them  firom  degeneratxag  into  sounds  passing  through  the  mind 
without  any  distinct  apprehension  of  what  they  signify,  is  far  too  little 
for  the  necessity  of  the  case.  Words,  however  well  constructed  origi- 
nally, are  always  tending,  like  coins,  to  have  their  inscription  worn  off 
by  passing  firom  hand  to  hand;  and  the  only  possible  mode  of  reviving 
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it  is  to  be  ever  stamping  it.  afresby  by  living  in  tbe  habitual  contempla- 
tion of  tbe  phenomena  themselves,  and  not  resting  in  our  familiarity 
with  the  words  that  express  them.  If  any  one,  having  possessed  him- 
self of  the  laws  of  phenomena  as  recorded  in  words,  whether  deUvered 
to  him  originally  by  others  or  even  found  out  by  himself,  is  content 
from  thenceforth  to  live  in  the  midst  of  these  formulas,  to  think  exclu- 
sively of  them,  and  of  applying  them  to  cases  as  they  arise,  vnthout 
keeping  up  his  acquaintance  with  the  realities  from  which  these  laws 
were  collected — ^not  only  will  he  continually  fail  in  his  practical  efforts, 
because  he.  will  apply  lus  formulae  without  duly  considering  whether, 
in  this  case  and  in  that,  other  laws  of  nature  do  not  modify  or  super- 
sede them ;  but  the  formulae  themselves  will  progressively  lose  meir 
meaning  to  him,  and  he  will  cease  at  last  even  to  be  capable  of  recog- 
nizing with  certainty  whether  a  case  falls  lyithin  the  contemplation  of 
his  formula  or  not.  It  is,  in  short,  as  necessary,  on  all  subjects  not 
mathematical,  that  the  things  on  which  we  reason  should  be  conceived 
by  us  in  the  concrete,  and  *^  clothed  in  circumstances,"  as  it  is  in  alge- 
bra that  we  should  keep  all  individualizing  peculiarities  sedulously  oat 
of  view. 

With  this  remark  we  shall  close  our  observationg  on  the  Philosophy 
HP  Language. 


CHAPTER  VIL 

OF  CLASSIFICATION,  AS  8UBBIDIABT  TO  INDUCnON. 

§  1.  There  is,  as  we  have  frequently  remarked  in  this  work,  a  classi- 
fication of  things,  which  is  inseparable  from  the  fact  of  giving  them 
general  names.  Every  name  which  connotes  an  attribute,  divides,  by 
that  very  fact,  all  things  whatever  into  two  classes,  those  which  have 
the  attribute  and  those  which  have  not ;  those  of  which  the  name  can 
be  predicated,  and  those  of  which  it  cannot.  And  the  division  thus 
made  is  not  merely  a  division  of  such  things  as  actually  exist,  or  are 
known  to  exist,  but  of  all  such  as  may  hereafter  be  discovered,  and 
even  of  all  such  as  can  be  imagined. 

On  this  kind  of  Classification  we  have  nothing  to  add  to  what  has 
previously  been  said.  The  Classification  whidb  requires  to  be  dis- 
cussed as  a  separate,  act  of  the  mind,  is  alt<^ether  different  In  the 
one,  the  arrangement  of  objects  in  groups,  and  distribution  of  them  into 
compartments,  is  a  mere  incidental  effect  consequent  upon  the  use  of 
names  given  for  another  purpose,  namely,  that  of  simply  expressing 
some  of  their  qualities.  In  the  other,  the  arrangement  and  distribution 
are  the  main  object,  and  the  naming  is  secondaxy  to,  and  purposely 
conforms  itself  to,  instead  of  governing,  that  more  important  operation. 

Classification,  thus  regarded,  is  a  contrivance  for  the  best  possible 
ordering  of  the  ideas  of  objects  in  our  minds ;  for  causing  the  ideas  to 
accompany  or  succeed  one  another  in  such  a  way  as  shall  give  us  the 
greatest  command  over  our  knowledge  already  acquired,  and  lead  most 
directly  to  the  acquisition  of  more.     The  general  problem  of  Classifi- 
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cation,  in  reference  to  these  purposes,  may  be  stated  as  follows :  To 
provide  that  thinge  shall  be  thought  of  in  such  groups,  and  those  groups 
in  such  an  order,  as  will  best  conduce  to  the  remembrance  and  to  the 
ascertainment  of  their  laws. 

Classification  thus  considered,  differs  from  classification  in  the  widei 
sense,  in  having  reference,  to  real  objects  exclusively,  and  not  to  all 
that  are  imaginable :  its  object  being  the  due  codrdination  in  our  minds 
of  those  things  only,  with  the  properties  of  which  we  have  actually 
occasion  to  make  ourselves  acquainted.  But  on  the  other  hand  it  em- 
braces all  really  existing  objects.  We  cannot  constitute  any  one  class 
properly,  except  in  reference  to  a  general  division  of  the  whole  of 
nature;  we  cannot  determine  the  group  in  which  any  one  object  can 
most  conveniently  be  placed,  without  taking  into  consideration  all  the 
varieties  of  existing  objects,  all  at  least  which  have  any  degree  of  afiinity 
with  it.  No  one  family  of  plants  or  animals  could  have  been  rationally 
constituted,  except  as  part  of  a  systematic  arrangement  of  all  plants  or 
animals;  nor  could  such  a  general  arrangement  have  been  properly 
made,  without  first  determining  the  exact  place  of  plants  and  anmials 
in  a  general  division  of  nature. 

The  theory  of  scientific  classification,  in  its  most  general  aspect,  is 
now  very  weU  understood,  owing  chiefly  to  the  labors  of  the  distin- 
euished  naturalists  to  whom  science  is  indebted  for  what  are  called 
Natural  Arranffements  or  Classifications,  especially  of  the  organized 
world.  Mr.  Whewell,  in  his  Thilowphy  of  the  Inductive  Sciences,  has 
systematized  a  portion  of  the  general  logical  principles  which  these 
classifications  exemplify;  and  this  has  been  still  more  completely  done 
by  M.  Comte,  whose  view  of  the  philosophy  of  classification,  in  the 
third  volume  of  his  great  work,  is  the  most  complete  vnth  which  I  am 
acquainted.  ^ 

§  2.  There  is  no  property  of  objects  which  may  not  be  taken,  if  we 
please,  as  the  foundation  for  a  classification- or  mental  grouping  of 
those  objects ;  and  in  our  first  attempts  we  are  likely  to  select  for  that 
purpose  properties  which  are  simple,  easily  conceived,  and  perceptible 
on  a  first  view,  without  any  previous  process  of  thought.  Thus  Tour- 
nefort's  airai^ement  of  plants  was  founded  on  the  shupe  and  divisions 
of  the  corolla;  and  that  which  is  commonly  called  the  Linnaean  (though 
LinnsBus  also  suggested  another  and  more  scientific  arrangement)  was 
grounded  chiefly  upon  the  number  of  the  stamens  and  pistils. 

But  these  classifications,  which  are  at  first  recommended  by  the 
facility  they  afibrd  of  ascertaining  to  what  class  any  individual  belongs, 
are  seldom  much  adapted  to  the  ends  of  that  Classification  which  is 
the  subject  of  our  present  remarks.  The  Linnaean  arrangement  an 
swers  die  puxpose  of  making  us  think  together  of  all  those  kinds  of 
plants  which  possess  the  same  number  of  stamens  and  pistils ;  but  to 
think  of  them  in  that  manner  is  of  little  use,  since  we  seldom  have 
anything  to  affirm  in  common  of  the  plants  which  have  a  given  number 
of  stamens  and  pistils.  If  plants  of  the  class  Pentandria,  order  Mono- 
gynia,  agreed  in  auy  other  properties,  the  habit  of  thinking  and  speak- 
ing of  the  |>lants  under  a  common  designation  would  conduce  to  our 
remembering  those  common  properties  so  far  as  they  were  ascertained, 
and  would  dispose  us  to  be  on  the  look-out  for  such  of  them  as  are  not 
yet  known.  But  since  this  is  not  the  case,  the  only  purpose  of  though 
3  1 
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which  the  Linnaean  claflBificstioii  serves  is  that  of  causing  us  to  re- 
member, better  than  we  should  otherwise  have  done,  the  exact  number 
of  stamens  and  pistils  of  every  species  of  plants.  Now,  as  this  prop- 
erty is  of  little  importance  or  interest,  the  remembering  it  with  any 
particular  accuracy  is  of  no  moment  Apd  inasmuch  as,  by  habitually 
thinking  of  plants  in  those  groups,  we  are  prevented  from  habitually 
thinking  of  diem  in  groups  which  have  a  greater  number  of  properties 
in  common,  the  effect  of  such  a  classincation,  when  systematically 
adhered  to,  upon  our  habits  of  thought,  must  be  regarded  as  mis- 
chievous. 

The  ends  of  scientific  classification  are  best  answered,  when  the 
objects  are  formed  into  groups  respecting  which  a  mater  number  of 
general  propositions  can  be  made,  and  those  propositions  more  impor- 
tant, than  could  be  made  respecting  any  other  groups  into  which  the 
same  things  could  be  distributed.  The  propeities,  therefore,  according 
to  which  objects  are  classified,  should,  if  possible,  be  those  which  are 
causes  of  many  other  properties ;  or  at  any  rate,  which  are  sure  marks 
of  them.  Causes  are  preferable,  both  as  being  the  surest  and  most 
direct  of  marks,  and  as  being  themselves  the  properties  upon  which  it 
is  of  most  use  that  our  attention  should  be  strongly  fix^.  But  the 
property  which  is  the  cause  of  the  chief  peculiarities  of  a  class,  is 
unrortunately  seldom  fitted  to  serve  also  as  the  diagnostic  of  the  class. 
Instead  of  the  cause,  we  must  generally  select  some  of  its  more  prom- 
inent effects,  which  may  serve  as  marks  of  the  other  effects  and  of  the 
cause  itself;  • 

A  classification  thus  formed  is  properly  scientific  or  philosophical, 
and  is  commonly  called  a  Natural,  in  contradistinction  to  a  Technical 
or  Artificial,  classification  or  arrangement.  The  phrase  Natural  Clas- 
sification seepis  most  peculiarly  appropriate  to  such  arrangements  as 
correspond,  in  the  groups  which  they  form,  to  the  spontaneous  tenden- 
cies oi  the  mind,  by  placing  together  the  objects  most  similar  in  their 
general  aspect ;  in  opposition  to  those  technical  systems  which,  ar- 
ranging things  accord mg  to  their  agreement  in  some  circumstance 
arbitrarily  sheeted,  often  throw  into  the  same  group  objects  which  in 
the  general  aggregate  of  their  properties  present  no  resemblance,  and 
into  different  and  remote  groups,  others  which  have  the  closest  simi- 
larity. It  is  one  of  the  most  valid  recommendations  of  any  classifica* 
tion  to  the  character  of  a  scientific  one,  that  it  shall  be  a  natural 
classification  in  this  sense  also ;  for  the  test  of  its  scientific  character  is 
the  number  and  importance  of  the  properties  which  can  be  asserted  in 
common  of  all  objects  included  in  a  group ;  and  properties  on  which 
the  general  aspect  of  the  things  depends,  are,  if  only  on  that  ground, 
important,  as  well  as,  in  most  cases,  numerous.  But,  though  a  strong 
recommendation,  this  circumstance  is  not  a  9ine  quA  non;  since  the 
more  obvious  properties  of  things  may  be  of  trifling  importance  com- 
pared with  others  that  are  not  obvious.  I  have  seen  it  mentioned  as  a 
great  absurdity  in  the  Linnsean  classification,  that  it  places  (which  by 
the  way  it  does  not)  the  violet  by  the  side  of  the  oak :  it  certainly  dis- 
severs natural  affinities,  and  brings  together  things  quite  as  unlike  as 
the  oak  and  the  violet  are.  But  the  difference,  apparently  so  wide, 
which  renders  the  juxtaposition  of  those  two  vegetables  so  suitable  an 
illustration  of  a  bad  arrangement,  depends,  to  the  common  eye,  mainly 
upon  mere  size  and  texture ;  now  if  we  made  it  oar  study  to  adopt 
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the  claBsification  whicli  would  involve  the  least  peril  of  simiUr  rap' 
prockemenSf  we  flliould  return  to  the  obsolete  division  into  trees,  shrubs, 
and  herbs,  which  although  of  primary  importance  with  refl;ard  to  mere 
general  aspect,  yet  (compared  even  with  so  petty  and  unoovious  a  dis- 
tinction as  that  into  dicotyledones  and  monocotyledones)  answers  to  so 
few  differences  in  the  other  properties  of  plants,  that  a  classification 
founded  on  it  (independently  of  the  indistinctness  of  the  lines  of 
demarkation,)  would  be  as  completely  artificial  and  technical  as  the 
Liiinffian. 

Our  natural  groups,  therefore,  must  o&en  be  founded  not  upon  the 
obvious,  but  upon  the  unobvious  properties  of  things,  when  these  are  of 
greater  importance.  But  in  such  cases  it  is  essential  that  there  should 
be  some  other  property  or  set  of  properties,  more  readily  recognizable 
by  the  observer,  which  coexist  with,  and  may  be  received  as  marks  o^ 
the  properties  which  are  the  real  groundwork  of  the  classification.  'A 
natural  arrangement,  for  example,  of  animals,  must  be  founded  in  the 
main  upon  their  internal  structure,  but  (as  M.  Comte  justly  remarks)  it 
would  be  absurd  that  we  should  not  be  able  to  determine  the  genus  and 
species  of  an  animal  without  first  killing  it.  On  this  groun4i  M.  Comte 
gives  the  preference,  among  zoological  classifications,  to  that  of  M«  de 
Blainville,  founded  upon  the  differences  in  the  external  integuments ; 
differences  which  correspondi  much  more  accurately  than  might  be  sup* 
posed,  to  the  really  important  varieties,  both  in  the  other  parts  of  the 
structure,  and  in  the  habits  and  history  of  the  animab. 

This  shows,  more  strongly  than  ever,  how  extensive  a  knowledge  of 
the  properties  of  objects  is  necessary  for  making  a  good  classification 
of  them.  And  as  it  is  one  of  the  uses  of  such  a  classification  that  by 
drawing  attention  to  the  properties  on  which  it  is  founded,  and  which 
if  the  classification  be  good  are  marks  of  many  others,  it  facilitates  the 
discovery  of  those  others ;  we  see  in  what  manner  our  knowledge  ot 
things,  and  our  classification  of  them,  tend  mutually  and  indefinitely  to 
the  improvement  of  one  another. 

We  said  just  now  that  the  classification  of  objects  should  follow 
those  of  their  properties  which  indicate  not  only  the  most  numerous, 
but  also  the  most  important  peculiarities.  What  is  here  meant  by 
importance  ?  It  has  reference  to  the  particular  end  in  view :  and  the 
same  objects,  therefore,  may  admit  with  propriety  of  several  different 
classifications.  Each  science  or  art  forms  its  classification  of  things 
according  to  the  propertied  which  fall  within  its  special  cognizance,  or 
of  which  it  must  take  account  in  order  to  accomplish  its  peculiar  prae* 
tical  ends.  A  farmer  does  not  divide  plants,  like  a  botanist,  into 
dicotyledonous  and  monocotyledonous,  but  into  useful  plants  and  weeds. 
A  geologbt  divides  fossils,  not,  like  a  zoologist,  into  families  correspon 
ding  to  Siose  of  living  species,  but  into  fossils  of  the  secondary  and  ot 
the  tertiary  periods,  above  the  coal  and  below  the  coal,  &c.  Whales 
are  or  are  not  fish,  according  to  the  purpose  for  which  we  are  consider- 
ing them.  *'  If  we  are  speaking  of  the  internal  structure  and  physiology 
of  the  animal,  we  must  not  call  them  fish ;  for  in  these  respects  they 
deviate  widely  from  fishes ;  they  have  warm  blood,  and  produce  and 
suckle  their  young  as  land  quadrupeds  do.  But  this  would  not  prevent 
our  speakiiig  of  Ste'whah  fitikery^  and  calling  such  animate  Jim  on  aS 
occasions  connected  with  this  employment;  for  the  relations' thus  arising 
depend  upon  the  animal's  living  in  the  water,  and  being  caught  in  a- 
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manner  Biinilai'  to  other  fishes.  A  plea  that  human  laws  which  mention 
fish  do  not  apply  to  whales,  would  be  rejected  at  once  by  an  intelligent 
judge."* 

These  different  classifications  are  all  good,  for  the  purposes  of  their 
own  particular  departments  of  knowledge  or  practice.  Put  when  we 
are  studying  objects  not  for  any  special  practical  end,  but  for  the  sake 
of  extending  our  knowledge  of  the  whole  of  their  properties  and  rela- 
tions, we  must  consider  as  the  most  important  attributes,  those  which 
contribute  most,  either  by  themselves  or  by  their  effects,  to  render  the 
things  like  one  another,  and  unlike  other  things ;  which  give  to  the  class 
composed  of  them  the  most  marked  individuality ;  which  fill,  as  it  were, 
the  largest  space  in  their  existence,  and  would  most  impress  the  atten- 
tion of  a  spectator  who  knew  all  their  properties  but  was  not  specially 
interested  in  any.  Classes  formed  upon  tnis  principle  may  be  called, 
in  a  more  emphatic  manner  than  any  others,  natural  groups. 

§  3.  On  the  subject  of  these  groups  Mr.  Whe^well  lays  down  a  theo- 
^y»  groimded  on  an  important  truth,  which  he  has,  in  some  respects, 
expressed  and  illustrated  very  felicitously ;  but  also,  as  it  appears  to 
me,  with  some  admixture  of  error.  It  will  be  advantageous,  for  both 
these  reasons,  to  extract  the  statement  of  his  doctrine  in  the  very 
words  he  has  used. 

"  Natural  groups,"  according  to  Mr.  Whewell,t  are  "  given  by 
Type,  not  by  Definition."  And  this  consideration  accounts  for  "  that 
indefiniteness  and  indecision  which  we  frequently  find  in  the  descrip- 
tions of  such  groups,  and  which  must  appear  so  strange  and  incon- 
sistent to  any  one  who  does  not  suppose  these  descriptions  to  assume 
any  deeper  ground  of  connexion  than  an  arbitrary  choice  of  the 
botanist.  Thus  in  the  family  of  the  rose-tree,  we  are  told  that  the 
ovules  are  very  rarely  erect,  the  stigmata  ustudly  simple.  Of  what 
use,  it  might  be  asked,  can  such  loose  accounts  be  ?  To  which  the 
answer  is,  that  they  are  not  inserted  in  order  to  distin^ish  the  species, 
but  in  order  to  describe  the  family,  and  the  total  relations  of  the  ovules 
and  the  stigmata  of  the  fiimily  are  better  known  by  this  general  state- 
ment. A  similar  observation  may  be  made  with  regard  to  the  Anom- 
alies of  each  group,  which  occur  so  commonly,  that  3lr.  Lindley,  in  his 
Introduction  to  the  Natural  System  of  Botany,  makes  the  'Anomalies* 
an  article  in  each  family.  Thus,  part  of  the  character  of  the  Kosaceae 
is,  that  they  have  alternate  stipulate  leaves,  and  that  the  albumen  is 
obliterated ;  but  yet  in  JLowea,  one  of  the  genera  of  this  .family,  the 
stipulaQ  arei  absent;  and  the  albumen  is  present  in  another,  Neillia. 
This  implies,  as  we  have  already  seen,  that  the  artificial  character  (or 
diagnosis f  as  Mr.  Lindley  calls  it),  is  imperfect.  It  is,  though  very 
nearly,  yet  not  exactly,  commensurate  with  the  natural  group :  and 
hence  in  certain  cases  this  character  is  made  to  yield  to  the  general 
weight  of  natural  affinities. 

"  These  views, — ^of  classes  de'termiiled  by  characters  which  cannot 
be  expressed  in  words, — of  propositions  which  state,  not  what  hap- 
pens in  all  cases,  but  only  usually, — of  particulars  which  are  included 
m  a  class,  though  they  transgress  the  definition  of  it,  may  probably 

*  Apkorisms  conceming  tho  Language  of  Science,  in  Mr.  Wheweli's  PhOotepky  tf  tkt 
inducii9'  Sciencm,  vol  i,  p.  Ixzt. 
\  Phi   Ind.  Sc.,  I   476-7. 
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surprise  the  reader.  They  are  so  contrary  to  many  of  the  received 
opinions  respecting  the  use  of  definitions,  and  the  nature  of  scientific 
propositions,  that  they  will  probably  appear  to  many  persons  highly 
illogical  and  unphilosophical.  But  a  disposition  to  such  a  judgment 
arises  in  a  great  measure  from  this,  that  the  mathematical  and 
mathematico-physical  sciences  have,  in  a  great  degree,  determined 
men*s  views  of  the  general  nature  and  form  of  scientific  truth ;  while 
Natural  History  has  not  yet  had  time  or  opportunity  to  exert  its  duo 
influence  upon  the  current  habits  of  philosophizing.  The  apparent 
indefiniteness  and  inconsistency  of  the  classifications  and  defimtions  of 
Natural  History  belongs,  in  a  far  higher  degree,  to  all  other  except 
mathematical  speculations;  and  the  modes  in  which  approximations 
to  exact  distinctions  and  general  truths  have  been  made  in  Natural 
History,  may  be  worthy  our  attention,  even  for  the  light  they  throw 
upon  die  best  modes  of  pursuing  truth  of  all  kinds." 

"  Though  in  a  Natural  group  of  objects  a  definition  can  no  longer 
be  of  any  use  as  a  regulative  principle,  classes  are  not  therefore  left 
quite  loose,  without  any  certain  standard  or  guide.  The  class  is 
steadily  fixed,  though  not  precisely  limited;  it  is  given,  though  not 
circumscribed;  it  is  determined,  not  by  a  boundary  line  without,  but 
by  a  central  pointwit  hin;  not  by  what  it  strictly  excludes,  but  by  what  it 
eminently  includes ;  by  an  example,  not  by  a  precept ;  in  short,  instead 
of  Defimtion  we  have  a  Type  for  our  director. 

"  A  Type  is  an  example  of  any  class,  for  instance  a  species  of  a 
genus,  which  is  considered  as  eminently  possessing  the  character  of 
the  class.  AU  the  species  which  have  a  greater  affinity  ynth  this  type 
species  than  with  any  others,  form  the  genus,  and  are  ranged  about 
it,  deviating  from  it  m  various  directions  and  different  degrees.  Thus 
a  genus  may  consist  of  several  species  which  approach  very  near  the 
type,  and  of  which  the  claim  to  a  place  with  it  is  obvious;  while  there 
may  be  other  species  which  straggle  further  jfrom  this  central  knot,  and 
which  yet  are  clearly  more  connected  with  it  than  with  any  other. 
And  even  if  there  should  be  some  species  of  which  the  place  is  dubi- 
ous, and  which  appear  to  be  equally  bound  to  two  generic  types,  it  is 
easily  seen  that  this  would  not  destroy  the  reality  of  the  generic 
groups,  any  more  than  the  scattered  trees  of  the  intervening  plain 
prevent  our  speaking  intelligibly  of  the  distinct  forests  of  two  sep- 
arate hills. 

"  The  type-species  of  every  genus,  the  type-genus  of  every  family, 
is,  dien,  one  which  possesses  all  the  characters  and  properties  of  the 
genus  in  a  marked  and  prominent  manner.  The  type  of  the  Rose 
ramily  has  alternate  stipulate  leaves,  wants  the  albumen,  has  the  ovules 
not  erect,  has  the  stigmata  simple,  and  besides  these  features,  which 
distinguish  it  from  the  exceptions  or  varieties  of  its  class,  it  has  the 
features  which  make  it  prominent  in  its  class.  It  is  one  of  those  which 
possess  clearly  several  leading  attributes ;  and  thus,  though  we  cannot 
say  of  any  one  genus  that  it  must  be  the  type  of  the  family,  or  of  any 
one  species  that  it  must  be  the  type  of  the  genus,  we  are  still  not 
wholly  to  seek ;  the  type  must  be  connected  by  many  affinities  with 
most  of  the  others  of  its  group ;  it  must  be  near  the  centre  of  the 
;rowd  and  not  one  of  the  stragglers." 

"n  this  passage  (the  latter  part  of  which  especially  I  cannot  help  no- 
ticing as  an  admirable  example  of  philosophic  style,)  Mr.  Whewell 
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has  stated  very  clearly  and  forcibly,  but  (I  think)  without  making  aC 
necessary  distinctions,  one  of  the  principles  of  a  Natural  Classification, 
What  this  principle  is,  what  are  its  limits,  and  in  what  manner  Mr. 
"Whewell  seems  to  me  to  have  overstepped  them,  will  appear  when 
we  have  laid  down  another  and  more  nindamental  riile  of  Natural 
Arrangement,  entitled  to  precedency  over  that  which  Mr.  Whewell 
has  here  in  view. 

§  4.  The  reader  is  by  this  time  familiar  with  the  general  truth 
(which  I  restate  so  often  on  account  of  the  great  confusion  in  which  it 
is  commonly  involved),  that  there  are  in  nature  distinctions  of  Kind ; 
distinctions  not  consisting  in  a  given  number  of  definite  properties, 
plus  the  effects  which  follow  from  those  properties,  but  running  Arough 
the  whole  nature,  through  the  attributes  generally,  of  the  things  so 
distinguished.  Our  knowledge  of  the  properties  of  a  Kind  is  never 
complete.  We  are  always  di^overing,  and  expecting  to '  discover, 
new  ones.  Where  the  distinction  between  things  is  not  one  of  kind, 
we  expect  to  find  their  properties  alike,  except  where  there  is  some 
reason  for  their  being  different.  On  the  contrary,  when  the  distinction 
is  in  kind,  lye  expect  to  find  the  properties  dinerent  unless  there  be 
some  cause  for  their  being  the  same.  All  knowl^edge  of  a  Kind  must 
be  obtained  by  observation  and  experiment  upon  the  I^ind  itself;  no 
inference  respecting  its  jprope^ties  firom  the  properties  of  things  not 
connected  with  it  by  kind,  goes  for  more  than  the  sort  of  presumption 
usually  characterized  as  an  analogy,  and  generally  in  one  of  its  famtei 
degrees. 

Since  the  common  properties  of  a  true  Kind,  and  consequently  the 
general  assertions  which  ,can  be  made  respecting  it,  or  which  are  cer- 
tain to  be  made  hereafter  as  our  knowledge  extends,  are  indefinite  and 
inexhaustible ;  and  since  the  very  first  principle  of  natural  classification 
is  that  of  forming  the  classes  so  that  the  objects  composing  each  may 
have  the  greatest  number  of  properties  in  common ;  this  principle 
prescribes  that  every  such  classification  shall  recognize  and  aaopt  into 
Itself  all  distinctions  of  Kind,  which  exist  amone  the  objects  it  pro- 
fesses to  classify.  To  pass  over  any  distinctions  of  Kind,  and  c^bstitute 
definite  distinctions,  which,  however  considerable  they  may  "be,  do  not 
point  to  ulterior  unknown  differences,  would  be  to  replace  clisses  with 
more  by  classes  with  fewer  attributes  in  common ;  and  would  be  sub 
versive  of  the  Natural  Method  of  Classification. 

Accordingly  all  natural  arrangements,  whether  the  reality  of  the 
distinction  of  Kinds  was  felt  or  not  by  their  framers,  have  been  led,  by 
the  mere  pursuit  of  iheir  own  proper  end,  to  conform  themselves  to 
the  distinctions  of  Kind,  so  far  as  these  had  been  ascertained  at  the 
time.  The  Specieq  of  Plants  are  not  only  real  Kinds,  but  are  prob- 
ably,* all  of  them,  real  lowest  Kinds,  or  Infimse  Species  ;  which  if  we 
were  to  subdivide,  as  of  course  it  is  open  to  us  to  do,  into  sub-classes 

*  I  say  pnbabfy^  not  certamlv,  bec&UM  this  is  not  the  eonMderation  by  which  &  botanut 
determines  what  shall  or  shall  not  be  admitted  as  a  species.  In  naflral  hislbir  those 
objects  belong  to  the  same  species,  nvhich  are,  or  consistently  with  expeiieoce  might  have 
been,  produced  from  the  same  stock.  But  this  distinction  in  most,  and  probably  in  al) 
cases,  happily  accords  with  the  other.  It  seems  to  be  a  law  of  physiology,  that  amrnala 
and  plants  do  realtor,  in  the  philosophical  as  well  aa  the  popvlar  iense,  propagale  their  kind ; 
transmitting  to  their  descendants  all  the  distinctions  ot  &ind  (down  to  tne  most  special  of 
lowest  Kind),  which  they  themselves  possess. 
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the  Bubdiyision  would  neceeaartly  be  Ibimded  upoo  d^niie  difltmctiong 
not  pointing  (apart  from  yrbat  may  be  known  of  their  causes  or  effects) 
to  any  difference  beyond  tbemaelves. 

In  so  far  as  the  natural  classification  is  grounded  upon  real  Kinds, 
its  groups  are  certainly  not  conventional ;  Mr.  WheweU  is  quite  right 
in  affirming  that  they  do  not  depend  upon  an  arbitrary  choice  of  the* 
naturalist.  Bul^  it  does  not  follow,  nor,  I  conceiye,  is  it  true,  that 
these  classes  are  determined  by  a  type,  and  not  by  characters.  To 
determine  them  by  a  type  would  be  as  sure  a. way  of  missing  the  Kind, 
as  if  we  were  to  select  a  set  of  characters  arbitrarily.  They  are  dete^ 
mined  by  characters,  but  which  are  not  arbitrary.  The  problem  is,  to 
find  a  few  definite  characters  which  point  to  the  multitude  of  indefinite 
ones.  Kiqds  are  Classes  between  which  there  is  an  impassible  bar- 
rier ;  and  what  we  have  to  seek  is,  marks  whereby  we  may  determine 
on  which  side  of  the  barrier  an  object  takes  its  place.  The  characters 
which  will  best  do  this  are  what  should  be  chosen  :  if' they  are  also 
important  in  themselves,  so  much  the  better.  When  we  have  selected 
the  characters,  weparcel  out  the  objects  according  to  those  characters, 
and  not,  as  Mr.  WheweU  seems  to  suppose,  according  to  resemblance 
to  a  type.  We  do  not  compose  the  species  RanunculusI  acris,  of  all 
plants  which  bear  a  satisfactory  degree  of  resemblance  to  a  model-but 
tercup,  but  of  those  which  possess  certain  characters  selected  as  marks 
by  which  we  might  recoflrmze  the  possibility  of  a  common  parentaee ; 
and  the  enumeration  of  Uiose  characters  is  ^e  definition  of  uie  species. 

The  question  nepct  arises,  whether,  as  all  Kinds  must  have  a  place 
among  the  classes,  so  all  the  classes  in  a  natural  arrangement  must 
be  Kmdsl  And  to  this  I  answer,  certainly  not.  The  distinctions 
of  Rind  are  not  numerous  enough  to  supply  the  whole  basis  of 
a  classification.  Very  few  of  the  genera  ot  plants,  or  even  of  the 
families,  can  be  pronounced  with  certainty  to  oe  Kinds.  The  great 
distinctions  of  V  ascular  and  Cellular,  Dicotyledonous  or  Exogenous 
and  Monocotyledonous  or  Endo^nous,  are  perhaps  differences  of 
Kind :  the  lines  of  demarkation  which  diy^e  those  classes  seem  (though 
even  on  this  I  would  not  pronounce  positiyely)  to  go  through  the 
whole  nature  of  the  plants.  But  the  different  species. of  a  genus,  or 
genera  of  a  family,  usually  have  in  common  only  a  limited  number  of 
characters.  A  Rosa  does  not  seem  to  differ  from  a  Rubus,  or  the 
XJmbellifersB  firom  the  Ranunculacess,  in  much  else  than  tibe  characters 
botanically  assigned  to  those  genera  or  those  femilies.  Unenumerated 
differences  certoinly  do  exist  in  some  cases ;  there  are  fionilies  of 

Slants  which  have  peculiarities  of  chemical  composition,  or  yield  pro- 
ucts  having  pecuhar  effects  on  the  animal  economy.  The  Cruciierse 
and  Fungi  contain  an  unusual  proportion  of  asote ;  die  Labiatse  are  the 
chief  sources  of  essential  oils,  the  Solaneee  are  very  commonly  narcotic, 
&c  In  these  and  similar  cases  there  are  possibly  distinctions  of  Kind ; 
but  it  is  by^  no  means  indispensable  that  Uiere  should  be.  Genera  and 
Families  may  be  eminently  natural,  though  marked  out  from  one 
another  by  properties  limited  in  number ;  provided  those  properties 
be  important,  and  the  objects  contained  in  each  genus  or  family  re- 
semble each  other  more  than  they  resemble  anything  which  is  excluded 
from  the  genus  or  family. 

After  the  recognition  and  definition,  then,  of  the  infima  ipecie*,  the 
next  step  is  to  arrange  these  infima  species  into  larger  groups :  making 
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those  groups  correspond  to  Rinds  wherever  it  is  possible,  but  in  most 
cases  without  any  such  guidance.  And  in  doing  this  it  is  true  that  we 
are  naturally  and  properly  guided,  in  most  cases  at  least,  by  resem- 
blance to  a  type.  We  form  our  groups  round  certain  selected  Kinds, 
each  of  whidi  serves  as  a  sort  of  exemplar  of  its  group.  But  though 
the  groups  are  suggested  by  types,  I  cannot  agree  with  Mr.  Whewoll 
that  a  group  when  formed  is  determined  by  the  type ;  that  in  deciding 
whether  a  species  belongs  to  the  group,  a  reference  is  made  to  the 
type,  and  not  to  the  characters;  tibat  tne  characters  "cannot  be  ex- 
pressed in  words."  This  assertion  is  inconsistent  with  Mr.  WhewelFs 
own  statement  of  the  fundamental  principle  of  classification,  namely, 
that  "  general  assertions  shall  be  possible."  If  the  class  did  not  possess 
any  characters  in  common,  what  general  assertions  would  be  possible 
respecting  it  ?  Except  that  they  all  resemble  each  other  more  than 
they  resemble  anything  else,  nothing  whatever  could  be  predicated  oi 
the  class. 

The  truth  is,  on  the  contranr,  that  every  genus  or  family  is  framed 
with  distinct  reference  to  certain  characters,  tod  is  composed,  first  and 
principally,  of  species  which  agree  in  possessing  all  those  characters. 
To  these  are  added,  as  a  sort  of  appendix,  such  other  species,  gener- 
ally in  small  number,  as  possess  nearly  all  the  properties  selected; 
wanting,  some  of  them  one  property,  some  another,  and  which,  while 
they  agree  with  the  rest  atmoet  as  much  as  these  agree  with  one 
another,  do  not  resemble  in  an  equal  degree  any  other  group.  Our 
conception  of  the  class  continues  to  be  grounded  on  the  characters; 
and  the  class  might  be  defined,  those  things  which  eiiker  possess  that 
set  of  characters,  or  resemble  the  things  mat  do  so,  more  l^an  they 
resemble  anything  else. 

And  this  resemblance  itself  is  not,  like  resemblance  between  simple 
sensations,  an  ultimate  fact  unsusceptible  of  analysis.  Even  the  infeiior 
degree  of  resemblance  is  created  by  the  possession  of  common  char* 
actors.  Whatever  resembles  the  genus  Rose  more  than  it  resembles 
any  other  genus,  does  so  because  it  possesses  a  greater  number  of  the 
characters  of  that  genus,  than  of  the  characters  of  any  other  genus. 
Nor  can  there  be  the  smallest  difficulty  in  representing,  by  an  enumera- 
tion of  characters,  the  nature  and  degree  of  the  resemblance  which  is 
strictly  sufficient  to  include  any  object  in  the  class.  There  are  always 
some  properties  common  to  all  things  which  are  included.  Others 
there  often  are,  to  which  some  things,  which  are  nevertheless  included, 
are  exceptions.  But  the  objects  which  are  exceptions  to  one  character 
are  not  exceptions  to  another:  the  resemblance  which  fails  in  some 
particulars  must  be  made  up  for  in  others.  The  class,  therefore,  is 
constituted  by  the  possession  of  all  the  characters  which  are  universal, 
and  most  of  those  which  admit  of  exceptions.  If  a  plant  had  the 
ovules  erect,  the  stigmata  divided,  the  albumen  not  obliterated,  and 
was  without  .stipules,  it  probably  would  not  be  classed  among  the 
Rosaoeae.  But  it  may  want  ainr  one,  or  more  than  one  of  these  char- 
acters, and  not  be  excluded. '  The  ends  of  a  scientific  classificaMon  are 
better  answered  bv  including  it.  Since  it  agrees  so  nearly,  in  its  known 
properties,  with  the  sum  of  the  characters  of  the  class,  it  is  likely  to 
resemble  tliat  class  more  than  any  other  in  those  of  its  properties  which 
ftre  still  undiscovered. 

Not  only,  therefore,  are  natural  groups,  no  leas  than  any  artificial 
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classes,  determiued  by  characters;  they  are  constituted  in  contempla* 
tion  of,  and  by  reason  of,  characters,  nnt  it  is  in  contemplation  not  of 
tho^  characters  only  which  are  rigorously  common  to  all  the  objects 
included  in  the  group,  but  of  the  entire  body  of  characters,  all  of  which 
are  foimd  in  most  of  those  objects,  and  most  of  them  in  all.  And 
hence  our  conception  of  the  class,  the  image  in  our  minds  which  is 
representative  of  it,  is  that  of  a  specimen  complete  in  all  the  charac- 
ters ;  most  naturally  a  specimen  which,  by  possessing  them  all  in  the 
greatest  degree  in  which  they  are  ever  found,  is  the  best  fitted  to  ex- 
hibit clearly,  and  in  a  marked  manner,  what  they  are.  It  is  by  a  mental 
reference  to  this  standard,  not  instead  of,  but  in  illustration  of,  the 
definition  of  the  class,  that  we  usually  and  advantageously  determine 
whether  any  individual  or  species  belongs  to  the  class  or  not  And 
this,  as  it  seems  to  me,  is  the  amount  of  truth  which  is  contained  in 
Mr.  Whewell's  doctrine  of  Types. 

We  shall  see  presently  that  where  the  classification  is  made  for  the 
express  purpose  of  a  special  inductive  inquiry,  it  is  not  optional,  but 
necessary  for  fulfilling  the  conditions  of  a  correct  Inductive  Method, 
that  we  should  establish  a  type-species  or  genus,  namely,  the  one  which 
exhibits  in  the  most  eminent  degree  the  particular  phenomenon  under 
investigation.  But  of  this  hereafter.  It  remains,  for  completing  the 
theory  of  natural  groups,  that  a  few  words  should  be  said  on  the 
principles  of  the  nomenclature  adapted  to  them. 

§  5.  A  Nomenclature,  as  we  have  said,  is  a  system  of  the  names  ol 
Kinds.  These  names,  like  other  class-names,  are  defined  by  the 
enumeration  of  the  characters  distinctive  of  the  class.  The  only  merit 
which  a  set  d  names  can  have  beyond  this,  is  to  convey,  by  the  mode 
of  their  construction,  as  much  information  as  possible :  so  that'  a  per- 
son who  knows  the  thing,  may  receive  all  the  assistance  which  the 
name  can  give  in  remembering  what  he  knows,  while  he  who  knovra 
it  not,  may  receive  as  much  knowledge  respecting  it  as  the  case  admits 
of,  by  merely  being  told  its  name. 

There  are  two  modes  of  giving  to  the  name  of  a  kind  this  sort  of 
significance.  The  best,  but  wnich  unfortunately  is  seldom  practicable, 
is  when  the  word  can  be  made  to  indicate,  by  its  formation,  the  very 
properties  which  it  is  designed  to  connote.  The  name  of  a  kind  does 
not,  of  course,  connote  all  the  properties  of  the  kind,  since  these  are 
inexhaustible,  but  such  of  them  as  are  sufficient  to  distinguish  it;  such 
as  are  sure  marks  of  all  the  rest.  Now,  it  is  very  rare  that  one 
property,  or  even  any  two  or  three  properties,  can  answer  this  pur- 
pose. To  distinguish  the  common  daisy  from  all  other  species  ot 
plants  would  require  the  specification  of  many  characters.  And  a 
name  cannot,  without  being  too  cumbrous  for  us^,  give  indication,  by 
its  etymology  or  mode  of  construction,  of  more  than  a  very  small 
number  of  these.  The  possibility,  therefore,  of  an  ideally  perfect 
Nomenclature,  is  probably  confined  to  the  one  case  in' which  we  are 
happily  in  possession  of  something  nearly  approaching  to  it;  I  refer  to 
the  Nomenclature  of  Chemistry.  The  substances,  whether  simple  or 
compound,  with  which  chemistiy  is  conversant,  are  Kinds,  and,  as 
such,  the  properties  which  distinguish  each  of  them  from  the  rest,  are 
innumerable;  but  in  the  case  of  compound  substances  (the  simple 
ones  are  not  numerous  enough  to  require  a  systematic  nomenclaiTure) 
3K 
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there  is  one  propeity,  the  chemical  compoBition,  which  is  of  itsell 
sufficient  to  distinguish  the  Kind ;  of  itself  a  sure  mark  of  all  the  other 
properties  of  the  compound.  All  that  t^as  needful,  therefore,  was  to 
make  the  name  of  every  compound  express,  on  the  fffst  hearing,  its 
chemical  composition ;  that  is,  to  form  the  name  of  the  compound,  in 
some  uniform  manner,  from  the  names  of  the  simple  substances  which 
enter  into  it  as  elements.  This  was  done,  most  skillfully  and  success- 
AiUy,  by  the  French  chemists.  The  only  thing  left  unexpressed  by 
them  was  the  exact  proportion  in  which  €ae  elements  were  combined; 
and  even  this,  since  the  establishment  of  the  atomic  theoiy,  it  has 
been  fouTid  possible  to  express  by  a  simple  adoptatioii  of  their 
phraseology. 

But  where  the  characters  which  must  be  taken  into  consideration  in 
order  sufficiently  to  designajte  the  Kind>  are  too  numerous  to  be  all 
signified  in  the  derivation  of  the  name,  and  where  no  one  of  them  is  of 
such  preponderant  importance  as  to  justify  its  being  singled  out  to  be 
so  indicated,  we  may  avail  ourselves  of  a  subsidiary  resource.  Though 
we  cannot  indicate  the  distinctive  properties  of  the  kind,  we  may  indi- 
cate its  nearest  natural  affinities,  by  incoiporating  into  its  name  the 
name  of  the  proximate  natural  group  of  which  it  is  one  of -the  species. 
On  this  principle  is  founded  me  admirable  binary  nomenclature  of 
botany  and. zoology.  In  this  nomenclature  the  name  of  every  species 
consists  of  the  name  of  the  genus,  or  natural  group  next  above  it,  with 
a  word  added  to  distinguish  the  particular  species.  This  last  portion 
of  the  compound  name  is  sometimes  taken  from  some  one  of  the  pecu- 
liarities in  which  that  species  differs  from  others  of  the  genus ;  as  Cle 
matis  integrifolia,  Fotentilla  alha,  Yio\^  ptdustris,  Artemisia  vuLgurUg 
sometimes  firom  a  circumstance  of  a  historical  nature,  as  Narcissus  ^oe- 
ticuSy  Fotentilla  tormentiUa  (indicating  that  tiie  plant  was  formerly 
known  by  the  latter  name),  Exacum  CandolUi  (from  the  fact  that  De 
CandoUe  was  its  first  discoverer) ;  and  sometimes  the  word  is  purely 
conventional,  as  Thlaspi  bursa-^fostoru,  Hanunculus  thvra:  it  is  of  little 
consequence  which ;  smce  the  second,  or  as  it  is  usually  called  the  spe- 
cific name,  ^could,  at  most,  express,  independently  of  convention,  no 
more  than  a  very  small  portion  of  the  connotation  of  the  term.  But 
by  adding  to  this  the  name  of  the  superior  genus,  we  make  the  best 
amends  we  can  for  the  impossibility  of  so  contriving  the  name  as  to 
express  all  the  distinctive  characters  of  the  Kind.  We  make  it,  at  all 
events,  express  as  many  of  those  characters  as  are  common  to  the  prox- 
imate natural  group  in  which  the  Kind  is  included.  If  even  those 
common  characters  are  so  numerous  or  so  little  familiar  as  to  require  a 
further  extension  of  the  same  resource,  we  might,  instead  of  a  binary, 
adopt  a  ternary  nomenclature,  employing  not  only  the  name  of  the 
genus,  but  that  of  the  next  natural  group  in  order  of  generality  above 
the  genus,  commonly  called  the  Family*  This  was  done  in  the  mine- 
ralogical  nomenclature  proposed  by  Professor  Mohs.  ''  The  names 
framed  by  him  were,"  says  Mr.  Whewell,*  "not  composed  of  two, 
but  of  three  elements,  designating  respectively  the  Species,  the  Genus, 
and  the  Order;  thus  he  has  such  species  as  Rhamiohedral  Lime  Sa^ 
hide,  Octahedral  Muor  JSalaidet  Prismatic  Hai  Baryuy  The  binary 
construction,  however,, has  been  found  sufficient  in  botany  and  zoology, 

.  *  Aphoiisma  concerning  the  LaDguage  of  Sdence,  p.  Izir. 
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the  only  Bciences  in  wbicb  this  general  principle  has  hitherto  beensur^ 
cessfully  adopted  in  the  construction  of  a  nomenclature. 

Besides  the  advantage  which  this  principle  of  nomenclature  possesses, 
in  ^ving  to  the  names  of  species  the  greatest  quantity  of  independent 
significance  which  the  circumstances  of  the  case  admit  of,  it  answers 
the  further  end  of  immensely  economizing  the  use  of  names,  and  pre* 
venting  an  otherwise  intolerable  burden  upon  the  memory.  When  the 
naxpes  of  species  become  extremely  numerous,  some  artifice  (as  Mr. 
Whewell*  observes)  becomes  absolutely  necessary  to  make  it  possible 
to  recollect  or  apply  them.  "  The  known  species  of  plants,  for  etr 
ample,  were  ten  thousand  in  the  time  of  Linnai^us^  and  are  bow  prob- 
ably sixty  thousand.  It  would  be  useless  to  endeavor  to  frame  and 
employ  separate  names  for  each  of  these  species.  The  division  of  the 
objects  into  a  subordinated  system  of  classification  enables  us  to  intro- 
duce a  Nomenclature  which  does  not  require  this  enormous  number  of 
names.  Each  of  the  genera  has  its  name,  and  the  species  are  mai'ked 
by  the  addition  of  some  epithet  to  the  name  of  the  genus.  In  this 
manner  about  seventeen  hundred  generic  names,  with  a  moderate 
number  of  specific  names,  ^ere  found  by  Linnaeus  sufficient  to  desig- 
nate with  precision  all  the  species  of  vegetables  known  at  his  time.'* 
And  though  the  number  of  generic  names  has  since  greatly  increased, 
it  has  not  increased  in.  anything  like  the  proportion  of  the  mukiplicm* 
tion  of  known  species. 


CHAPTER  Vni. 

OF  CLASSIFICATION  BY  8BBIE& 


f  1.  Tiius.  far,  we  have  considered  the  principles  of  scientific  clasri- 
fication  so  far  only  as  relates  to  the  formation  of  natural  groups ;  and 
at  this  point  most  of  t nose  who  have  attempted  a  theory  of  natural  ar- 
rangement, ibcluding,  among  the  rest,  Mr.  Whewell,  have  stopped. 
There  remains,  however,  another  and  a  not  less  important  portion  of 
the  theory,  which  has  >  not  yet,  so  far  as  I  am  aware,  been  systemati- 
cally treated  of  by  any  writer  except  M.  Comte.,  Tins  is,  the  arrange- 
ment, of  the  natural  groups  into  a  natural  series. 

The  end  of  Classification,  as  an  instrument  for  the  investigation  of 
nature,  is  (as  before  stated)  to  make  us  think  of  tho9e  objects  together, 
whicb  have  the  greatest  number  of  important  common  properties ;  and 
which  therefore  we  have  oftenest  occasion,  in  the  course  of  our  induc- 
tions, for  taking  into  joint  consideration.  Our  ideas  of  objects  are  thus 
brought  into  the  order  most  conducive  to  the  successful  prosecution  of 
inductive  inquiries  generally.  But  when  the  purpose  is  to  facilitate 
some  particular  inductive  inquiry,  more  is  required.  To  be  instru- 
mental to  that  purpose,  the  classification  must  bring  those  objects  to- 
gether, the  simultaneous  contemplation  of  which,  is  likely  to  throw 
most  light  upon,  the  particular. subject.     That  subject. being  the  laws 

*  PhUogophy  <iftht  Inductive  SctertceSi  i,  p.  469*. 
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of  Bome  phenomenon,  or  some  set  of  connected  phenomena ;  the  veiy 
phenomenon  or  set  of  phenomena  in  question  must  be  chosen  as  the 
groundwork  of  the  classification. 

The  requisites  of  a  classification  intended  to  fiicilitate  the  study  of  a 
particular  phenomenon,  are,  first,  to  bring  into  one  class  all  Rinds  of 
things  which  exhibit  that  phenomenon,  in  whatever  variety  of  forms  or 
degrees ;  and  secondly,  to  arrange  those  Rinds  in  a  series  according 
to  the  degree  in  which  they  exhibit  it,  beginning  with  those  which 
exhibit  most  of  it,  and  terminating  with  those  which  exhibit  least. 
The  principal  example,  as  yet,  of  such  a  classification,  is  afforded  by 
comparative  anatomy  and  physiology,  from  which,  therefore,  our  illus- 
trations shall  be  taken. 

§  2.  The  object  being  supposed  to  be,  the  investigation  of  the  laws 
of  animal  life ;  the  first  step,  after  forming  a  distinct  conception  of  the 
phenomenon  itself,  is  to  erect  into  one  great  class  (that  of  animals)  all 
the  known  Rinds  of  beings  where  that  phenomenon  presents  itseli;  in 
however  various  combinations  with  other  properties,  and  in  however 
different  degi*ees.  As  some  of  these  Rinds  manifest  the  general  phe- 
nomenon of  animal  life  in  a  very  high  degree,  and  others  in  an  insig- 
nificant degree,  barely  sufficient  for  recognition ;  we  must,  in  the  next 
place,  arrange  the  various  Rinds  in  a  series,  following  one  another  ac- 
cording to  the  degrees  in  which  they  severally  exhibit  the  phenomenon ; 
beginmng,  therefore,  with  man,  and  ending  vnth  the  most  imperfect 
kinds  of  zoophytes. 

This  is  merely  sayine  that  we  should  put  the  instances,  firom  which 
the  law  is  to  be  inductively  collected,  into  the  order  which  is  implied 
in  one  of  the  four  Methods  of  Experimental  Inquiry  discussed  in  the 
preceding  Book ;  the  fourth  Method,  that  of  Concomitant  Variations. 
As  we  formerly  remarked,  this  is  often  the  only  method  to  which  re- 
course can  be  had,  with  assurance  of  a  truie  conclusion,  in  cases  in 
which  we  have  but  limited  means  of  effecting,  bv  artificial  experiments, 
a  separation  of  circumstances  usually  conjoined.  The  principle  of  the 
method  is,  that  facts  which  increase  or  diminish  together,  and  disappear 
together,  are  either  cause  and  effect,  or  effects  of  a  common  cause. 
When  it  has  been  ascertcuned  that  this  relation  really  subsists  between 
the  vanations,  a  connexion  between  the  facts  themselves  may  be  con- 
fidently laid  down,  either  as  a  law  of  nature  or  only  as  an  empirical 
law,  according  to  circumstances. 

That  the  applicatiop  of  this  Method  must  be  preceded  by  the  forma- 
tion of  such  a  series  as  we  have  described,  is  too  obvious  to  need  being 
pointed  out ;  and  the  mere  arrangement  of  a  set  of  objects  in  a  series, 
according  to  the  degrees  in  which  they  exhibit  some  ract  of  which  we 
are  seeking  the  law,  is  too  naturally  suggested  by  the  necessities  of 
our  inductive  operations,  to  require  any  lengthened  illustration  here. 
But  there  are  cases  in  which  the  arrangement  required  for  the  special 
purpose,  becomes  the  determining  principle  of  the  classification  of  the 
same  objects  for  general  purposes.  This  vrill  naturally  and  properly 
happen,  when  those  laws  of  the  objects  which  are  sought  in  the  special 
inquiry  enact  so  principal  a  part  in  the  general  character  and  history 
of  those  objects — exercise  so  much  influence  in  determining  all  the 
phenomena  of  which  they  are  either  the  agents  or  the  theatre — that 
til  other  differences  existing  among  the  objects  are  fittingly  regarded  as 
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mere  modifications  of  the  one  phenomenon  sought ;  effects  determined 
by  the  cooperation  of  some  incidental  circumstance  with  the  laws  of 
that  phenomenon.  Thus  in  the  case  of  animated  beings,  the  differences 
between  one  class  of  animals  and  another  may  reasonably  be  con- 
sidered as  mere  modifications  of  the  general  phenomenon,  animal  life; 
modifications  ansin^  either  from  the  different  degrees  in  which  that 
phenomenon  is  manifested  in  different  animals,  or  from  the  intermix- 
ture of  the  effects  of  incidental  causes  peculiar  to  the  nature  of  each, 
with  the  effects  produced  by  the  general  laws  of  life ;  those  laws  still 
exercising  a  predominant  influence  over  the  result.  Such  being  the 
case,  no  other  inductive  inquiry  respecting  animals  can  be  successfully 
carried  on,  except  in  subordination  to  the  great  inquiry  into  the  uni- 
versal laws  of  animal  life.  And  the  classification  of  animals  best 
suited  to  that  one  purpose,  is  the  most  suitable  to  all  the  other  pur- 
poses of  zoological  science. 

§  3.  To  establish  a  classification  of  this  sort,  or  even  to  comprehend 
it  when  established,  requires  the  power  of  recognizing  the  essential 
similarity  of  a  phenomenon,  in  its  minuter  degrees  and  obscurer  forms, 
with  what  is  called  the  same  phenomenon  in  the  greatest  perfection  oi 
its  development;  that  is,  of  identifying  with  each  other  all  phenomena 
which  differ  only  in  degree,  and  in  properties  which  we  suppose  to  be 
caused  by  difference  of  degree.  In  order  to  recognize  this  identity, 
or  in  other  words,  this  exact  similarity  of  quality,  me  assumption  of  a 
type-species  is  indispensable.  We  must  consider  as  the  type  of  the 
class,  that  among  the  Kinds  included  in  it,  which  exhibits  the  properties 
constitutive  of  the  class,  in  the  ^highest  degree ;  conceiving  the  othei 
varieties  as  instances  of  deeeneracy,  as  it  were,  fix>m  that  type ;  devia- 
tions from  it  by  inferior  intensity  of  the  characteristic  property  or 
properties.  For  every  phenomenon  is  best  studied  (cateris  paribus) 
where  it  exists  in  the  greatest  intensity.  It  is  there  that  the  effects 
which  either  depend  upon  it,  or  depend  upon  the  same  causes  with  it, 
will  also  exist  in  the  greatest  degree.  It  is  there,  consequently,  and 
only  there,  that  those  effects  of  it,  or  joint  effects  with  it,  can  become 
fully  known  to  us ;  so  that  we  may  learn  to  recognize  their  smaller 
degrees,  or  even  their  mere  rudiments,  in  cases  m*  which  the  direct 
study  would  have  been  difficult  or  even  impossible.  Not  to  mention 
that  the  phenomenon  in  its  higher  degrees  may  be  attended  by  effects 
or  collateral  circumstances  which  in  its  smaller  degrees  do  not  occur  at 
all,  requiring  for  their  production  in  any  sensible  amount  a  greater 
degree  of  intensity  of  the  cause  than  is  mere  met  with.  In  man,  for 
example  (the  species  in  which  both  the  phenomenon  of  animal  and  that 
of  organic  life  exist  in  the  highest  degree),  many  subordinate  phe- 
nomena develop  themselves  in  the  course  of  his  animated  existence, 
which  the  inferior  varieties  of  animals  do  not  show.  The  knowledge 
of  these  properties  may  nevertheless  be  of  great  avail  towards  the 
discovery  of  the  conditions  and  laws  of  the  general  phenomenon  of  life, 
which  is  common  to  man  with  those  inferior  animals.  And  they  are, 
even,  rightly  considered  as  properties  of  anihiated  nature  itself; 
because  they  may  evidently  be  sdBKliated  to  the  general  laws  of  ani 
mated  nature ;  because  we  may  fairly  presume  Uiat  some  rudiments 
or  feeble  degrees  of  those  properties  would  be  recognized  in  aD 
animals  by  more  perfect  organs,  or  even  by  more  perfect  instruments,  4^ 
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than  one  ;  and  because  those  may  be  correctly  termed  properties  ot  a 
class,  which  a  thing  exhibits  exactly  in  proportion  as  it  belongs  to  the 
class,  that  is,  in  proportion  as  it  possesses  the  main  attributes  con- 
stitutive of  the  class. 

§  4.  It  remains  to  consider  how  the  internal  distribution  of  the  series 
may  most  properly  take  place :  in  what  manner  it  should  be  divided 
into  Orders,  Families,  and  Genera. 

The  main  principle  of  division  must  of  course  be  natural  affinity ; 
the  classes  formed  must  be  natural  groups :  and  the  formation  of  these 
has  already  been  sufficiently  treated  of.  But  the  principles  of  natural 
grouping  must  be  applied,  in  subordination  to  the  principle  of  a  natural 
series.  The  groups  must  not  be  so  constituted  as  to  place  in  the  same 
group  things  which  ought  to  occupy  different  points  of  the  general 
scale.  The  precaution  necessary  to  be  observed  for  this  purpose  is, 
that  the  primary  divisions  must  be  n'ounded  not  upon  all  distinctions 
indiscriminately,  but  upon  those  which  correspond  to  variations  in  the 
degree  of  the  main  phenomenon.  The  series  of  Animated  Nature 
should  be  broken  into  parts  at  the  exact  points  where  the  variation  in 
the  degree  of  intensity  of  the  main  phenomenon  (as  marked  by  its 
principal  characters,  Sensation,  Thought,  Voluntary  Motion,  &c.)  be- 
gins to  be  attended  by  conspicuous  cbanges  in  the  miscellaneous  prop- 
erties of  the  animal.  Such  well  marked  changes  take  place,  for 
example,  where  the  class  Mammalia  ends ;  at  the  points  where  Fishes 
are  separated  from  Insects,  Insects  from  Mollusca,  &c.  When  so 
formed,  the  primary  natural  groups  will  compose  the  series  by  mere 
juxtaposition,  without  redistribution ;  each  of  them  corresponding  to 
a  definite  division  of  the  scale.  In  like  manner  each  family  should,  if 
possible,  be  so  subdivided,  that  one  portion  of  it  shall  stand  higher  and 
the  other  lower,  diough  of  course  contiguous,  in  the  generaJ  scale ; 
and  only  when  this  is  impossible  is  it  allowable  to  ground  the  remain- 
ing subdivisions  upon  characters  having  no  determinable  connexion 
with  the  main  ph^omenon. 

Where  the  principal  phenomenon  so  fkr  transcends  in  importance  all 
other  properties  on  which  a  classification  could  be  grounded,  as  it  does 
in  the  case  of  animated  existence,  any  considerable  deviation  from  the 
rule  last  laid  down  is  in  general  sufficiently  guarded  against  by  the  first 
principle  of  a  natural  arrangement,  that  of  forming  the  groups  ac- 
cording to  the  most  important  characters. '  All  attempts  at  a  scientific 
classification  of  animals,  since  first  their  anatomy  and  physiology  were 
successfully  studied,  have  been  framed  vrith  a  ceHam  degree  of  in- 
stinctive reference  to  a  natural  series,  and  have  accorded,  in  many 
more  points  than  they  have  differed,  with  the  classification  which 
would  most  naturally  have  been  grounded  upon  such  a  series.  But 
the  accordance  has  not  always  been  complete,  and  it  still  is  oflen  a 
matter  of*  discussion  which  of  several  classificanons  best  accords  with 
the  true  scale  of  intensity  of  the  main  phenomenon.  M.  Comte,  for 
example,  blames  Cuvipr  for  having  formed  his  natural  groups  with  an 
undue  degree  of  reference  to  the  mode  of  alimentation,  a  circumstance 
directly  connected  only  with  organic  life,  and  leading  to  an  arrange- 
ment most  inappropriate  for  the  purposes  of  an  investigation  of  tne 
laws  of  animal  life,  since  both  carnivorous  and  herbivorous  or  frurivo* 
roiis  animals  are  found  at  almost  every  degree  in  the  scale  of  animal 
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perfection.  M.  Comte,  with  much  apparent  reason,  gives,  on  these 
grounds,  greatly  the  preference  to  the  classification  framed  by  M.  de 
Blainville ;  as  representing  correctly,  by  the  mere  order  of  the  groups, 
the  successive  degeneracy  of  animal  nature  from  its  highest  to  its  most 
imperfect  exemplification. 

§  5.  A  classification  of  any  large  portion  of  the  field  of  nature,  in  con- 
formity to  the  foregoing  principles,  has  hitherto  been  found  practicable 
only  in  one  great  instance,  that  of  animals.  In  the  case  even  of  vege- 
tables, the  natural  arrangement  has  not  been  carried  beyond  the  forma- 
tion of  natural  groups.  Naturalists  have  found  and  probably  will 
continue  to  find  it  impossible  to  form  those  groups  into  any  series,  the 
terms  of  which  correspond  to  real  gradations  in  the  phenomenon  of 
vegetative  or  organic  life.  Such  a  difference  of  degree  may  be  traced 
between  the  class  of  Vascular  Plants  and  that  of  Cellular,  which 
includes  lichens,  algse,  and  other  substances  whose  organization  is 
simpler  and  more  rudimentary  than  that  of  the  higher  order  of  vegeta- 
bles, and  which  therefore  approach  nearer  to  mere  inorganic  nature. 
But  when  we  rise  much  above  this  point,  we  do  not  find  any  recogniz- 
able difference  in  the*  degree  in  which  different  plants  possess  the 
properties  of  organization  and  life.  The  dicotyledones  and  the  mono- 
cotyledones^are  distinct  natural  groups,  but  it  caimot  be  said,  even  by 
a  metaphor,  that  the  former  are  more  or  less  plants  than  the  latter. 
The  palm-tree  and  the  oak,  (he  rose  and  the  tulip,  are  organized  and 
regetate  in  a  different  manner,  but  certainly  not  in  a  different  degree. 
Tlie  natural  classification  of  vegetables  must  therefore  continue  to  be 
made  without  reference  to  any  scale  or  series;  and  the  whole  vegetable 
kingdom  must  form,  as  it  does  in  M.  Comte's  arrangement,  one  single 
step  or  gradation,  the  lowest  of  all  in  the  series  of  organized  beings, 
scientifically  constructed  for  the  purpose  of  facilitating  the  investiga- 
tion of  the  laws  of  organic  life. 

Although  the  scientific  arrangements  of  organic  nature  afford  as  ye( 
the  only  complete  example  of  tibe  true  principles  of  rational  classifica- 
tion, whether  as  to  the  formation  of  groups  or  of  series,  those  principles 
are  applicable  to  all  cases  in  which  mankind  are  called  upon  to  bring 
the  various  parts  of  any  extensive  subject  into  mental  coordination. 
They  are  as  much  to  the  point  when  objects  are  to  be  classed  for 
purposes  of  art  or  business,  as  for  those  of  science.  The  proper 
arrangement,  for  example,  of  a  code  of  laws,  depends  upon  the  same 
scientific  conditions  as  the  classifications  in  natural  history ;  nor  could 
there  be  a  better  preparatory  discipline  for  that  important  fiinction, 
than  the  study  of  the  principles  of  a  natural  arrangement,  not  only  in 
the  abstract,  but  in  their  actual  application  to  the  class  of  phenomena 
for  which  they  were  first  elaborated,  and  which  are  still  the  best  school 
for  learning  their  use.  Of  this  the  great  authority  on  codification, 
Bentham,  was  perfectly  avrare :  and  his  early  Fragm^ton  Government, 
the  admirable  introduction  to  a  series  of  writings  unequaled  in  theiir 
peculiar  department,  contains  clear  and  just  views  (as  far  as  they  go) 
on  the  meaning  of  a  natural  arrangement,  such  as  ooidd  scarcely  have 
occurred  to  any  one  who  lived  anterior  to  the  age  of  LumsBUfl  aud 
Bernard  de  Juasiea. 


BOOK  V. 

ON  FALLACIES. 


• 

*  II  !0Qr  leiuble  qQ*il  u'y  a  qxi'h  douter  par  fantaiaie,  et  qu*il  n*y  a  qu!l  dire  en  gfo6iii 
^pkB  notre  natoie  est  infirme ;  que  notre  esprit  est  plein  d'aveuglement ;  qo*il  fout  avoir  on 
grand  soin  de  se  d^faire  de  ses  pr6jag6s,  et  autres  choses  semblablos.  Us  pensent  que  cela 
suffit  pour  ne  plus  se  laisser  s^duire  k  ses  sens,  et  pour  ne  plus  se  tromper  du  tout.  11  ne 
suffit  pas  de  dire  que  Tesprit  est  foible,  il  faut  iui  faire  sentir  ses  foiblesses.  Ge  n'est  pas 
assez  de  dire  qu'il,est  sujet  i  Teireur,  il  faut  Iui  d^counir  en  quoi  consistent  ses  erreurs." 
—Malebkanchk,  Rtcherche  de  la  Viriti. 

**  Errare  non  mode  affirmando  et  negando,  sed  etiam  sentiendo,  et  in  taciti  hnmimtr* 
oogitatione  contingit.**— Hobbbs,  Computatio  nve  Logka,  eh.  t. 


CHAPTER  I. 

OF  FALLACIES  IN  GENERAL. 


§  1.  It  is  a  maxim  of  the  schoolmen,  that  "  contrariomm  eadem  est 
Bcientia :"  we  never  really  know  what  a  thing  is,  unless  we  are  also 
able  to  give  a  sufficient  account  of  its  opposite.  Conformably  to  this 
maxim,  one  considerable  section,  in  most  treatises  on  Logic,  is  devoted 
to  the  subject  of  Fallacies;  and  the  practice  is  too  well  worthy  of 
observance,  to  allow  of  our  departing  from  it.  The  philosophy  of  rea- 
soning, to  be  complete,  ought  to  comprise  the  theory  of  bad  as  well  as 
of  good  reasoning. 

We  have  endeavored  to  ascertain  the  principles  by  which  the  suffi- 
ciency of  any  proof  can  be  tested,  and  by  which  the  nature  and  amount 
of  evidence  needful  to  prove  any  given  conclusion  can  be  determined 
beforehand.  If  these  principles  were  adhered  to,  then  although  the 
number  and  value  of  the  truths  ascertained  would  be  limited  by  the 
opportunities,  or  by  the  industry,  ingenuity,  and  patience,  of  the  indi- 
vidual inquirer,  at  least  error  would  not  be  embraced  instead  of  truth. 
But  the  general  consent  of  mankind,  founded  upon  all  their  .experience, 
vouches  for  their  being  far  indeed  from  even  this  negative  kind  of 
perfection  in  the  employment  of  their  reasoning  powers. 

In  the  conduct  of  life— in  the  ordinary  business  of  mankind — wrong 
inferences,  incorrect  interpretations  of  experience^  unless  after  much 
culture  of  the  thinking  faculty,  are  absolutely  inevitable :  and  with 
most  people  after  the  highest  degree  of  culture  they  ever  attain  (unless 
where  the  events  of  their  daily  life  supply  an  immediate  corrective), 
such  erroneous  inferences  are  as  frequent  if  not  more  frequent  than 
correct  inferences,  correct  interpretations  of  experience.  Even  in  the 
speculations  to  which  the  highest  intellects  systematicallv  devote  them- 
selves, and  in  reference  to  which  the  collective  mind  of  the  scientific 
world  is  always  at  hand  to  aid  the  efforta  and  control  the  aberrations 
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of  individuals,  it  is  only  from  the  more  perfect  sciences,  from  those  of 
which  the  subject  matter  is  the  least  complicated,  that  opinions  not 
resting  upon  a  correct  induction  have  at  length,  generally  speaking, 
been  expelled.  In  the  departments  of  inquiry  relating  to  the  more 
complex  phenomena  of  the  universe,  and  especially  those  of  which  the 
subject  is  man,  whether  as  a  moral  and  intellectual,  a  social,  or  even 
as  a  physical  being ;  the  diversity  of  opinions  still  prevalent  among 
instructed  persons,  and  the  equal  confidence  with  which  those  of  the 
most  contrary  ways  of  thinking  cling  to  their  respective  tenets,  are  a 
;iroof  not  only  that  ri^ht  modes  of  philosophizing  are  not  yet  generally 
adopted  on  those  subjects,  but  that  wrong  ones  are ;  that  philosophers 
have  not  only  in  general  missed  the  truth,  but  have  often  embraced 
error ;  that  even  the  most  cultivated  portion  of  our  species  have  not 
yet  learned  to  abstain  from  drawing  conclusions  for  which  the  evidence 
IS  insufficient.  % 

The  only  complete  safeguard  against  reasonine  ill,  is  the  habit  of 
reasoning  well ;  famitiarity  with  the  principles  of  correct  reasoning, 
and  practice  in  applying  tiiose  principles.  It  is,  however,  not  unim- 
portant to  consider  what  are  the  most  common  modes  of  bad  reasoning ; 
by  what  appearances  the  mind  is  most  likely  to  be  seduced  from  the 
observance  of  true  principles  of  induction ;  what,  in  short,  are  the  most 
common  and  most  dangerous  varieties  of  Apparent  Evidence,  whereby 
men  are  misled  into  opinions  for  which  there  does  not  exist  evi 
dence  really  conclusive. 

A  catalogue  of  the  varieties  of  apparent  evidence  which  are  not  real 
evidence,  is  an  enumeration  of  Fallacies.  Without  such  an  enumera- 
tion,  therefore,  the  present  work  would  be  wanting  in  an  essential 
point.  And  while  writers  who  included  in  their  theory  of  reasoning 
nothing  more  than  ratiocination,  have,  in  consistency  with  this  limita- 
tion, confined  their  remarks  to  the  fiadlacies  which  have  their  seat  in 
that  portion  of  the  process  of  investigation ;  we,  who  profess  to  treat 
of  the  whole  process,  must  add  to  our  directions  for  performing  it 
rightly,  warnings  against  performing  it  wrong  in  any  of  its  parts: 
whether  the  ratiocmative  or  the  experimental  portion  of  it  be  in 
foult,  or  the  fault  lie  in  dispensing  with  ratiocination  and  induction 
altogether. 

§  2.  In  considering  the  sources  of  unfounded  inference,  it  is  un- 
necessary to  reckon  the  errors  which  arise,  not  from  a  wrong  method, 
or  even  from  ignorance  of  the  right  one,  but  from  a  casual  lapse, 
through  hurry  or  inattention,  in  the  application  of  the  true  principles 
of  induction.  Such  errors,  like  the  accidental  mistakes  in  casting  up 
a  sum,  do  not  call  for  philosophical  analysis  or  classification;  &eo- 
retical  considerations  can  throw  no  light  upon  the  means  of  avoiding 
them.  In  the  present  treatise  our  attention  is  required,  not  to  mere 
inexpertness  in  perfonning  the  operation  in  the  right  way,  (the  only 
remedies  for  which  are  increased  attention  and  more  sedulous  prac- 
tice,) but  to  the  modes  of  performing  it  in  a  way  fundamentally 
wrong;  the  conditions  under  which  the  human* mind  persuades  itselt 
that  it  has  sufficient  grounds  for  a  conclusion  which  it  has  not  arrived 
at  by  any  of  the  legitimate  methods  of  induction— which  it  has  not, 
even  carelessly  or  overhastOy,  endeavored  to  test  by  those  legitimate 
methods. 

31/ 
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§  3.  There  is  another  branch  of  what  may  be  called  the  Philosophy 
of  Error,  which  must  be  mentioned  here,  though  only  to  be  excluded 
from  our  subject.  The  sources  of  erroneous  opinions  are  two-fold, 
moral  and  intellectual.  Of  these,  the  moral' do  not  fall  within  the  com- 
pass of  this  work.  They  may  be  clcussed  under  two  general  heads ; 
IndifTerence  to  the  attainment  of  truth,  and  Bias:  of  which  hust  the 
most  common  case  is  that  in  which  we  are  biased  by  our  wishes ;  but 
the  liability  is  almost  as  great  to  the  undue  adoption  x>f  a  conclusion 
which  is  disagreeable  to  us  a»  of  one  which  is  agreeable,  if  it  be  of  a 
nature  to  bring  into  action  any  of  the  stronger  passions.  Persons  ot 
timid  character  are  the  more  'predisposed  to  believe  any  statement,  the 
more  it  is  calculated  to  alarm  them.  Indeed,  it  is  a  psychoikogical  law, 
deducible  from  the  most  general  laws  of  ^e  mental  constitution  at 
man,  that  any  strong  passion  renders  us  credulous  as  to  the  existence 
of  objects  suitable  io  excite  it. 

But  the.moral  causes  of  our  opinions,  though  real  and  most  powerful, 
are  but  remote  causes :  they  do  not  act  immediately,  but  by  means  oi 
the  intellectual  causes ;  to  which  they  bear  t)ie  same  relation  that  the 
circumstances  called,  in  the  theory  of  ntedicikie,  predisponng  causes, 
bear  to  exciting  causes.-  Indifference  tO' truth  cannot,  in  and  by  itself, 
produce  erroneous -belief;  it  operates  by  pi«Tenting  the  mind  from 
collecting  the  proper  evidences,  or  from  applying  to  them  dae  test  of  a 
legitimate  and  rigid  induction ;.  by  which  omission  it  is  expfosed  unpK>- 
tected  to  the  influence  of  any  species  of  apparent  evidence  which 
occurs  spontaneously,  or  which  is  elicited  by  that  smaller  quantity  of 
trouble  which  the  mind  may  be  not  unwiHing  totake.  As  little  is 
Bias  a  direct^qpnrce  of  wrong  conclusions.  We  cannot  believe  a 
proposition  only^bf  wishdng,  or  only  by  dreading,  to  believe  it. .  The 
most  violent  inclination  to  nnd  t  set  of  propositions 'true  will  not  enable 
the  weakest  of  mankind;  to  believe  >  them  witiiout  a  vestige  of  intel- 
lectual grounds,  without  any,  even  apparent;  evidence.  It  can  only 
act  indirectly,  by  placing  the  intellectual  grounds  of  belief  in  an  in^ 
complete  or  distorted  shape  before  his  eyes.  It  makes  him  shrink 
from  the  irksome  labor  of  a  rigorous  induction;  when  he  has  a  mis- 
giving that  its  result  may  be  disagreeable ;  and  in  such  examination  as 
he  does  institute,  it  makes  him  exert  that  which  m  in  a  certain  measure 
voluntary,  his  attention,  unfairly,  giving  a  larger  share  of  it  to  the 
evidence  which  seems  favorable  to  the  desired  conclusion,  a  smaller 
to  that  which  seems  unfavorable.  And  the  like  when  the  bias  arises 
not  from  desire  but  fear;  Although  a  person  afraid  of  ghosts  believes 
that  he  has  seen  one  on  evidence  wonderftdly  inadequate,  he  does  not 
believe  it  akogether  without  evidence?;  he  has  perceived  some  imusual 
appearance,  while  passing  through  a  church-yard :  he  saw  something 
start  up  near  a  grave,  which  looked  white  in  the  moo^hino.  Thus 
every  erroneous  inference,  thoueh  originating  in  moral  causes,  invobres 
the  intellectual  operation  of  admitting  insufficient  evidence  as  sufficient; 
and  whoever  was  on  his  guard  against  aU  kinds  of  inconclusive  evidence 
which  can  be  mistaken  jot  conclusive,  would  be  in  no  danger  of  being 
led  into  error  even  by  the  strongest  bias;  There  have  been  minds  so 
strongly  fortified  on  the  intellectual  side,  that  they  could  not  hh.nL 
themselves  to  the  light  of  truth,  however  really  desirous  of  doing  so  ; 
they  could  not,  Mrith  all  the  inclination  in  the  worid,  pass  off  upon 
themselves  bad  arguments  for  good  ones.     If  the  sophistry  of  the  in- 
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tellect  could  be  rendered  impossible,  that  of  the  feelings,  bavuig'  no 
instrument  to  work  with,  would  be  powerless.  A  comprehensiye 
classification  of  all  those  things  which,  not  being  evidence,  are  liable 
to  appear  such  to  the  ttnderstandingi  will,  therefore,  include  all  errors 
of  judgment  arising  from  moralr  ceusesi  to-  the  exclusion  only  of  errors 
of  practipe  committed  ag^nat  betler  knowledge.   . 

To  examine,  then,  the  vanoas  kinds  e£  apparent  evidence  which  are 
not  evidence  at  all,  and  of  apparently  conclusive  evidence  which  do  not 
really  amount  to  conclusiveness,  is  the  object  of  that  part  of  our  inquiry 
into  which  we  are  -about  to  enter. 

The  subject  is  not  beyond  the  compass  of  classification  and  compre- 
hensive survey*  The  th^apis,  indeed,  which  are  not  evidence  of  any 
given  conclusion,  ase  manifestly  endless,  and  this  oiegative  property, 
having  no  depeiMlence  upon  any  positive  on0s^  cannot  be  made  the 
.groundwork  of  a  real  classification.  But  the  things  wUeh,  not  being 
evidence,  are  susceptible  of  being  mistaken  for  it,  ore  capable  of  a 
classification  having  reference  to  Uie  positive  property  which  they 
possess,  of  appealing  to  betevidenoOf  We  may  arrange  them^  at  our 
choice,  on  eitner  of  two  prinoiplea ;  acoocding  to*  the  cause  vrhich  makes 
them  appear  evidence,  net  being  so ;  or  according  to  the  particular 
kind  of  evidence  which  they  simulate.  The  Classification  t(X  Fallacies 
which  will  be  attemped  in  the  enswng  chapter^  is  founded  upon  these 
considerations  jointly. 


CHAPTER  IL 

CLASSIFIOATION  OF  FAtXJIdBB. 

• 

§  1.  In  attempting  to  establish  certain  ffeneral  distinctions  which  shall 
mark  out  from  one  another  the  various  kinds  of  Fallacious  Evidence, 
we  propose  to  ourselves  an  altogether  different  aim  from  that  of  sev- 
eral eminent  thinkers,  who  have  pven,  under  the  name  of  Political  or 
other  Fallacies,  a  mere  enumeration  of  a  certain  number  of  erroneous 
opinions ;  false  general  propositions  which  happen  to  be  oilen  met  with ; 
lod  communes  of  bad  azffuinents  on  some  particular  subject  Logic  is 
not  concerned  with  the  false  opinions  which  men  happen  to  entertain, 
but  with  the  manner  in  which  they  come  to  entertain  them.  The  ques- 
tion for  us  is  not,  what  facts  .men  have  at  any  tin|Q  erroneouslv  supposed 
to  be  proof  of  certain  other  facts,  but  what  property  in  the  iacts  it  was 
which  led  them  to  this  mistaken  supposition. 

When  a  fact  is  supposed,  although  incorrectly,  to  be  evidentiary  of, 
or  a  mark  of,  some  other  fact,  there  must  be  a  cause  of  the  error ;  the 
iupposed  evidentiary  fact  must  be  connected  in  some  particular  maimer 
with  the  fact  of  whidi  it  is  deemed  evidentiary,  must  stand  in  some 
particular  relation  to  it,  without  which  relation  it  would  not  be  regarded 
m  that  light  The  relation  may  either  be  one  resulting  firom  the  simple 
contemplation  of  the  two  facts  side,  by  side  with  one  another,  or  it  may 
depend  upon  some  process  of  our  own  mind,  by  which  a  previous  asso- 
ciation has  been  established  between  them.  Some  peculiarity  of  rela- 
tion, however,  there  must  be ;  the  fact  which  can,  even  by  the  wildest 
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aberration,  be  supposed  to  prove  another  &ct,  must  stand  in  some 
special  position  with  regard  to  it;  and  if  we  could  ascertain  and  define 
mat  special  position,  we  should  perceive  the  origin  of  the  error. 

We  cannot  regard  one  feet  as  evidentiary  of  another  unless  we 
believe  that  the  two  are  always,  or  in  the  majority  of  cases,  conjoined. 
If  we  believe  A  to  be  evidentiary  of  B,  if  when  we  see  A  we  are 
inclined  to  infer  B  from  it,  the  reason  is  because  we  believe  that  where- 
ever  A  is,  B  also  either  always  or  for  the  most  part  exists,  either  as  an 
antecedent,  a  consequent,  or  a  concomitant.  Ii  when  we  see  A  we  are 
inclined  not  to  expect  B,  if  we  believe  A  to  be  evidentiary  of  the  absence 
of  B,  it  is  because  we  believe  that  where  A  is,  B  either  is  never,  or  at 
least  seldom,  found.  Erroneous  conclusions,  in  short,  no  less  than 
correct  conclusions,  have  an  invariable  relation  to  a  general  formula, 
either  expressed  or  tacitly  implied.  When  we  infer  some  fact  from 
some  other  fact  which  does  not  really  prove  it,  we  either  have  admitted, 
or  if  we  maintained  consistency,  ought  to  admit,  some  groundless  gen- 
eral proposition  respecting  the  conjunction  of  the  two  phenomena. 

For  every  property,  therefore,  in  fects,  or  in  our  mode  of  considering 
facts,  which  leads  us  to  believe  that  they  are  habitually  conjoined  when 
they  are  not,  or  that  they  are  not  when  in  reality  they  are,  there  is  a 
corresponding  kind  of  Fallacy ;  and  an  enumeration  of  Fallacies  would 
consist  in  a  specification  of  those,  properties  in  facts,  and  those  pecu- 
liarities in  our  mode  of  considering  them,  which  give.rise  to  this  erro^ 
neous  opinion. 

§  2.  To  be^n,  thdii ;  th6  supposed  connexion,  or  repugnance,  between 
the  two  facts,  may  either  be  a  conclusion  from  evidence  ^that  is,  from 
some  other  proposition  or  propositions)  or  may  be  admitted  without 
any  such  ground ;  admitted,  as  the  phrase  is,  on  its  own  evidence :  em- 
braced as  self-evident,  as  an  axiomatic  truth.  This  gives  rise  to  the  first 
gi-eat  distinction,  that  between  Fallacies  of  Inference,  and  Fallacies  oi 
Simple  Inspection.  Irt  the  latter  division  must  be  included  not  only 
all  cases  in  which  a  proposition  is  believed  and  held  for  true,  literally 
without  any  extrinsic  evidence,  either  of  specific  experience  or  general 
reasoning ;  but  those  more  frequent  cases  in  which  simple  inspection 
creates  a  presumption  in  favor  of  a  pi^oposition  j  not  sufficient  for  belief, 
but  sufficient  to  cause  the  strict  principles  of  a  regular  induction  to  be 
dispensed  with,  and  creating  a  predisposition  to  believe  it  on  evidence 
which  would  be  seen  to  be  insufficient  if  no  such  presumption  existed. 
This  class,  comprehending"  the  whole  of  what  may  be  termed  Natural 
Prejudices,  and  which  I  shall  call  indiscriminately  Fallacies  of  Simple 
Inspection  or  Fallacies  a  priori^  shall  be  placed  at  the  head  of  our  list. 

Fallacies  of  Inference;  or  erroneous  conclusions  from  supposed 
evidence,  must  be  subdivided  according  to  the  nature  of  the  apparent 
evidence  from  which  the  conclusions  are  drawn ;  or  (what  is  the  same 
thing,)  according  to  the  particular  kind  of  soutid  argument  which  the 
fallacy  in  question  simulates.  But  there  is  a  distinction  to  be  first 
drawn,  which  does  not  answefr  to  any  of  the  divisions  of  sound  argu- 
ments, but  arises  out  of  the  nature  of  bad  ones.  We  may  know 
exactly  what  our  evidence  is,  and  yet  draw  a  false  conclusion  from  it; 
we  may  conceive  precisely  what  our  premisses  are,  tvhat  alleged  mat- 
ters of  fact,  or  general  principles,  are  the  foundation  of  our  inference ; 
and  yet,  because  the  premisses  are  false,  or  because  we  have  inferred 
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fiom  them  what  they  will  not  support,  our  conclusion  may  be  erro' 
neous.  But  a  case,  perhaps  even  more  frequent,  is  that  in  which 
the  error  arises  from  not  conceiviDg  our  premisses  with  due  clearness, 
that  is,  (as  shown  in  the  preceding  book,*)  with  due  fixity :  formin 
one  conception  of  our  evidence  when  we  collect  or  receive  it,  an 
another  vben  we  make  use  of  it ;  or  unadvisedly  and  in  general  un- 
consciously substituting,  as  we  proceed,  different  premisses  in  the 
place  of  those  with  which  we  set  out,  or  a  different  conclusion  for  that 
which  we  undertook  to  prove.  This  gives  existence  to  a  class  of  fal- 
lacies which  may  be  justly  termed  Fallacies  of  Confusion ;  compre- 
hending, among  others,  aU  those  which  have  their  source  in  language, 
whether  arising  from  the  vagueness  or  ambiguity  of  our  terms,  or  from 
casual  associations  with  them. 

When  the  fallacy  is  not  one  of  GanfrLsion,  that  is,  when  the  propo- 
sition believed,  and  the  evidence  obl  which  it  is  believed,  are  steadily 
apprehended  and  unambiguously  expressed,  there  remain  to  be  made 
two  cross  divisions,  giving  rise  to  four  classes*  The  Apparent  Evidence 
may  be  either  particular  facts,  or  foregone  generalizations ;  that  is, 
the  process  may  simulate  either  simple  induction,  or  Deduction :  and 
again,  the  evidence,  whether  consisting  of  facts  or  general  propositions, 
may  be  false  in  itself  or,  being  true,  may  fail  to  bear  out  the  conclu- 
sion attempted  to  be  fbimded  upon  it.  This  gives  us,  first,  Fallacies 
of  Induction  and  Fallacies  of  Deduction,  and  then  a  subdivision  of 
each  of  these,  according  as  the  supposed  evidence  is  false,  or  true  but 
inconclusive. 

Fallacies  of  Induction,  where  the  facts  upon  w:hich  the  induction 
proceeds  are  erroneous,  may  be  termed  Fallacies  of  Observation.  The 
term  is  not  strictly  accurate,  or  rather^  not  accurately  coextensive  with 
the  class  of  fallacies  which  I  propose  to  designate  by  it.  Induction  is 
not  always  grounded  upon  facts  immediately  observed,  but  sometimes 
upon  facts  inferred :  and  when  these  last  are  erroneous,  the  error  is  not, 
in  the  literal  sense  of  the  term,  an  instance  of  bad  observation,  but  of 
bad  inference.  It  will  be  convenient,  however,  to  make  only  one  class 
of  all  the  inductions  of  which  the  error  lies  in  not  sufiiciendy  ascer- 
taining the  facts  on  which  the  theoiy  is  grounded;  whether  the  cause 
of  failure  be  mal-observation,  or  umple  non-observation,  and  whether 
the  mal-observation  be  direct,  or  by  means  of  intermediate  marks 
which  do  not  prove  what  they  are  supposed  to  prove.  And  in  the 
absence  of  any  comprehensive  term  to  denote  the  ascertainment,  by 
whatever  means,  of  the  hjcta  on  which  an  induction  is  grounded,  I  vrill 
venture  to  retain  for  this  class  of  fallacies,  under  the  explanation  already 
given,  the  title.  Fallacies  of  Observation. 

The  other  class  of  inductive  fallacies,  in  which  the  facts  are  correct, 
but  the  conclusion  not  warranted  by  them,  are  properly  denominated 
Fallacies  of  Generalization:  and  these,  again,  fall  into  various  subor 
dinate  classes,  or  natural  groups,  some  of  which  will  be  enumerated 
in  their  proper  place. 

When  we  now  turn  to  Fallacies  of  Deduction,  namely,  those  modes 
of  incorrect  argumentation  in  which  the  premisses,  or  some  of  them,  are 
general  propositions,  and  the  argument  a  ratiocination;  we  may  of 
course  subdivide  these  also  into  two  species,  similar  to  the  twopreced- 

•  Supra,  p.  390. 
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ingf  namely,  those  which  proceed  ofD  false  premiBsefl,  and  those  ol 
which  the  premisses,  though  true,  do  not  support  the  conclusion.  But 
of  these  speciea,  the  first  must  necessarily  ^elII  within  gome  one  of  the 
heads  already  enumerated.  For  the .  error,  must  be  either  in  those 
premisses  which  are;  general  propositions^  or.in  those  which  assert 
mdividual  facts.-  In  the  farmer  case  it  ia  8&  Inductive.  Fallacy,  of  one 
or  the  other  class ;  in  the  latter  it  is  a  Fallacy  o£  Observation :  unless, 
m  either  case,  the  erroneous ''preimsB  has  been,  assumed  on  simple 
inspection,  in  which  case  the  fallacy  is  a  priori.  Or,  finally,  the  prem- 
isses, of  whichever  kind  they  are^  may  never  have  been  conceived  in 
so  distinct  a  manner  as  to  produce  any  clear  conscioasBess  by  what 
means  they  were  anived  at ;  as  in  the  case  of  what  is  called  reasoning 
in  a  circle :  and  then  the  fallacy  is  of  Confusion. 

There  remains,  th^efore,  as  the  only  dass  of  fallacies  having  prop* 
erly  their  seat  in  deduction,  thos&  in  which  the  premisses  of  the  ratio- 
cination do  not  bear  out  its  conclusion;  the  various  cases,  in  short, 
of  vicious  argumentation,  provided  against  by  the  rules  of  the  syUogisnk 
We  shall  call  these,  Fallacies  of  Ratiocination. 

We  have  thus  five  distinguishable  i  classes  of  fiillacyy  which  may  be 
expressed  in  the  following  synoptic  table  :*— 


Fallacies  f 


'of  Simple  Inspection  .       .       .  1.  Fsllaeiesilsriori. 

f  inductive  .i  2.  FallscieB  of  Ol 

„ h  r«llacies   J  S.  FaliacieA  o 

distinctly  con- 


inductive  .i  2.  FalladuBB  of  Oboenratioii 
^from  eTidence  \  Fallacies  (  S.  FaUacies  of  Generalization 


\ 
of  Inference, 


ceived          f.  Ped^  |  ^  y j,,^  ^  Ratiocination. 

from  evidence  } 

indistinctly    >     .    .     .5.  Fallaeies  of  Confasion. 
conceived     i 


9  3.  We  must  not^  however,  expect  to  find  that  men's  actual  errors 
always,  or  even  commonly,  fall  so  unmistakably  under  some  one  of 
these  daases,  as  to  be  incapable  of  being  referred  to  any  o^er.  Erro- 
neous arguments  do  not  admit  of  such  a  sharply  cut  division  as  valid 
arguments  do.  An  argument  fully  stated,  wiui  aU  itB  steps  distinctly 
set  out,  in  language  not  susceptible  of^misttiad^tstcuiding,  must,  if  it  be 
erroneous,  be  so  in  some  one,  and  oab  ooly^of  these  fiv9  modes;  or 
indeed  of  the  first  four,  since  the  fifth;,  on  mich  a  supposition^  would 
vanish.  But  it  is  not  in  the  nature  -of  bad  reascming  to  express  itself 
thus  unambiguously.  When  a  sophist,  whetlier  he  is  imposing  upon 
himself  or  attempting  to  impose  upon  others,  can  be  constrained  to 
throw  his  sophistry  into  so  distinct  a  form,  it  needs,  in  a  large  propor- 
tion of  cases,  no  further  exposure. 

In  all  arguments,  everywhere  but- in  the  schools,  some  of  the  links 
are  suppressed  ;  a  fortiori  when  the  arguer  either  intends  to  deceive, 
or  is  a  lame  and  inexpert  thinker^  little  accustomed  to  bring  his  rea- 
soning processes  to  any  test  :•  and  it  is  in  those  steps  of  the  reasoning 
which  are  made  in  this  tacit  and  half-conscious,  or  even  wholly  uncon- 
scious manner,  that  the  error  oftenest  lurks.  In  order  to  detect  the 
fallacy,  the  proposition  thus  silently  assumed  must  be  supplied ;  but  the 
reasoner,  most  likely,  has  never  really  asked  himself  what  he  was  as- 
suming :  his  confuter,  if  unable  to  extort  it  firom  lum  by  the  Socratic 
mode  of  inteiTogation,  must  himself  judge  what  the  suppressed  premiss 
ought  to  be  in  order  to  support  the  conclusion.  And  hence,  in  the 
words  of  Archbishop  Whately, ''  it  must  be  often  a  matter  of  doubt,  oi 
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rather  of  arbitrary  choice,  not  only  to  'which  genus  each  kif^  of  fallacy 
should  be  referred,  but  eyen  to  which  kind  to  refer  any  one  individual 
fallacy ;  for  since,  in  any  coarse  of  argument,  one  premiss  is  usually 
suppressed,  it  frequently  happens  in  the  case  of  a  fallacy,  that  the  hear- 
ers are  left  to  the  alternative  of  supplying  either  a  premiss  which  is  not 
true,  or  else,  one  which  does  not  prove  the  conclusion :  e,  g,,  if  a  man 
expatiates  on  the  distress  of  the  coimtry ,  and  thence  argues  that  the 
goverament  is;  tyraimicftl,  we  must  suppose  him  to  assume  eiiher  that 
'  every  distressed  country  is  under  a  tyranny/  whidi  is  a  manifest 
falsehood,  or^  merely  that '  every  country  under  a  tyranny  is  distressed,' 
which,  -however  tnte,  proves  nothing,  the  middle  term  being  undis- 
tributed." The  former  would-be  ranked,  in  our  distribution,  among 
fallacies  of  generalization,  the  latter  among  those  of  ratiocination. 
"  Which  are  we  ta  suppose  the  speaker  meant  us  to  understand] 
Surely''  (if  .'he-understeod  himself)  "just  whichever  each  of  his  hearers 
might  happen  to*  prefer  r  some  might  assent  to  .the  false  premiss ; 
others  allow  the  unsonnd  syllogism." 

Almost  all  &llttcies,.  there&re,  might  in  strictness  be  brought  under 
our  fifUi  class,  Fallacies  .of  Gonfiision*-  A  fallacy  can  seldom  be  abso 
lutely  referred  to  any  of  the  other  classes ;  we  caA  only  say,  that  if  all 
the  links  weiae  filled  up  which  should  be  capable  of  beine  supplied  in 
a  valid  argannent,.  it  would  eithdr  stand  thus  (forming  a  fallacy  of  one 
class),^Qr  thus  (a  fallacy  of  .another);  or  at  furthest  we  may  say,  that 
the  conolttsioB  is  laio^ilikd/y  to  have  originated  in  a  &llacy  of  such 
and  such  a>  class.  Thus  in.  Archbishop  Whately's  illustration,  the 
error  committed  jmay  be  traced  with  most  probabili^  to  a  falli^^y  of 
ra[ieralization;:that  of  mistaking  an  uncertain  mark»  or  piece  of  evi- 
dence for  a  certaui  one;  concluding  fiom.an  effect  to  some  one  of  its 
possible  causesy  when  there  are  others  which  MM>uld  have  been  equally 
capable  of  producing  it. 

X  et,  though  the  &e  classes  run  into  eadi  other,  and  a  particular 
error  ofben  seems  to  be  arbitrarily  assigned  to  one  of  theia  rather  than 
to  any  of  the  rest^  there  is  considerid>le  use  in  so  distinguishing  them. 
We  shall  find  it  convenient  to*  set  apart,  as  Fallacies  of  Confusion, 
those  of  which  confusiooa  is  the  most  obvious  characteristic ;  in  which 
BO  other  cause  can  be.  assigned  for -the  mistake  committed,  than  neg- 
lect^ or  infibility.to  state  the  question  properly^  and  to  apprehend  the 
evidence  vnth  definiteneas  and  precision.  In  the  remaining  four 
classes  I  ^sdl  placeiuit  only  the  comparatively  few  cases  in  which  the 
evidence  is !  clearly  seen  to  be  what  it  is,  and  yetti  virrong  conclusion 
drawn  from  it,  but  also-  those  in  whidi,  although  there  be  confiision, 
the.  oonfiisicm  is  not  the  sole  cause  of  the  error,  bsit  there  is  some 
shadow. of  a  creittd  for  it  in  the  nature  of  the  evidence  itsel£  And  in 
distributing  these  cases  o£  partial. confusion  among  the  four  classes,  I 
shall,  when  there  can  be  any  hesitatiovi  as  to  the  preicise  seat  of  the 
fiiUacy,  siippose  it  to  be  in  dbat  part  of  the  process  m  vtrhich  fi:om  the 
nature  of  the  oaae,  and  the  known  infirmities  of  thehuman  mind,  an 
error  would  in  thepaxticulax  ciroumslances  be  the  most  .probable. 
.  After  these  observations  we  shall  ])roceed»  without  further  pream- 
ble»  to  consider  the  fire  daasea  in  their  oider. 
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CHAPTER  III. 

FALLACIES  OP  SIMPLE  INSPECTION;  OR  A  PRMyRI  FALLACIES. 

^  ] .  The  tribe  of  errors  of  which  we  are  to  treat  in  the  first  instance^ 
are  those  in  which  no  actual  inference  takes  place  at  all ;  the  proposi- 
tion (it  cannot  in  such  cases  be  called  a  conclusion)  beiilg  embraced, 
not  as  proved,  but  as  requiring  no  proof;  as  a  self-evident  truth;  or 
else  as  having  such  intrinsic  verisimilitude^  that  external  evidence  not 
in  itself  amounting  to  proof,  is  sufficient  in  aid  of  the  antecedent  pre- 
sumption. 

An  attempt  to  treat  this  subject  comprehensivelj  would  be  a  ti*aiis- 
gression  of  the  bounds  prescribed  to  this  work,  since  it  would  necessi  • 
tate  the  inquiry  which,  more  than  any  other,  is  the  grand  question  ol 
transcendental  metaphysics,  viz..  What  are  the  propositions  which  may 
reasonably  be  received  without  proof?  That  there  must  be  some  such 
propositions  aU  are  agreed,  since  there  cannot  be  an  infinite  series  of 
proof,  a  chain  suspeilaed  fix>m  nothing.  But  to  determine  what  these 
propositions  are,  is  the  opus  magnum  of  the  higher  mental  philosophy. 
Two  principal  divisions  of  opinion  on  the  simject  have  divided  the 
schools  of  philosophy  from  its  first  dawn.  The  one  recognizes  no 
ultimate  premisses  but  the  facts  of  our  subjective  consciousness ;  onr 
sensations,  emotions,  intellectual  states  of  mmd,  and  volitions.  These, 
and  whatever  by  the  strict  rules  of  Induction  can  be  derived  from  these, 
it  is  possible,  according  to  this  theory,  for  us  to  know ;  of  all  else  we 
must  remain  in  ignorance.  The  opposite  school  hold  that  there  are  other 
existences  suggested  indeed  to  our  nainds  by  these  subjective  phenom- 
ena, but  not  mferrible  from  them,  by  any  process  either  of  deduction 
or  of  induction ;  which,  however,  we  must  by  the  constitution  of  our 
mental  nature,  recognize  as  realities ;  and  realities,  too,  of  a  higher 
order  than  the  phenomena  of  our  consciousness,  being  the  efficient 
causes  and  necessary  substrata  of  all  Phenomena.  Among  these  en- 
tities they  reckon  Substances,  whether  matter  or  spirit;  from  the 
dust  under  our  feet  to  the  soul,  and  from  that  to  the  Deity,  All  these 
accordine  to  them  are  preternatural  or  supernatural  beings,  having  no 
likeness  m  experience,  although  experience  is  entirely  a  manifestation 
of  their  agency.  Their  existence,  together  with  more  or  less  of  the 
laws  to  ^ich  they  conform  in  their  operations,  are,  on  this  theory, 
apprehended  and  recognized  as  real  by  the  mind  itself,  intuitively : 
experience  (whether  in  the  form  of  sensation,  or  of  mental  feeling) 
having  no  other  part  in  the  matter  than  as  affording  a  multitude  of  &cts, 
which  are  consistent  with  these  necessary  postulates  of  reason,  and 
which  are  explained  and  accounted  for  by  them. 

As  it  is  foreign  to  the  purpose  of  the  present  treatise  to  determine 
on  which  side  the  truth  lies  as  between  these  theories,  we  are  pre- 
cluded from  inquiring  into  the  existence,  or  defining  the  extent  and 
limits,  of  kaowledge  a  priorif  and  from  characterizing  the  kind  of  cor- 
rect assumption  (if  any  such  there  be),  which  the  fiulacy  of  incorrect 
assumption,  now  under  consideration,  simulates.  Yet  since  it  is  allowed 
on  both  sides  that  such  assumptions  are  occasionally  made  improperly, 
we  may  find  it  practicable,  without  entering  into  the  ultimate  meta 
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physical  grounds  of  the  discussion,  to  state  some  speculative  proposi* 
Dons,  and  suggest  some  practical  cautions  ^not  absolutely  inconsistent 
with  either  view  of  the  philosophical  question)  respecting  the  forms  in 
which  such  unwarranted  assumptions  are  most  likely  to  be  made. 

§  2.  In  the  cases  in  which,  according  to  the  philosophers  of  the  onto* 
logical  school,  the  mind  apprehends,  by  intuition,  things,  and  the  laws 
of  things,  not  cognizable  bv  our  sensitive  faculty ;  those  intuitive,  oi 
supposed  intnitiye,  perceptions  are  und istinguishable  from  what  the 
opposite  school  are  accustomed  to  call  ideas  of  the  mind.  When  they 
themselves  say  that  they  perceive  the  things  by  an  immediate  act  of 
a  faculty  given  for  that  purpose  at  their  creation,  it  would  be  said  of 
them  by  meir  opponents  that  they  find  an  idea  or  conception  in  their 
own  minds,  aiid  from  the  idea  or  conception  infer  the  eidstence  of 
a  corresponding  objective  reality.  Nor  would  this  be  an  unfiiir  state- 
ment, but  a  mere  vexsion  into  other  words  of  the  account  given  by 
themselves ;  and  one  to  which  the  more  clear-sighted  of  them  might, 
and  generally  do,  without  hesitadon  subscribe.  Since,  therefore,  in  the 
c€»es  which  lay  the  strongest  daim  to  be  examples  of  knowledge  a 
prioriy  the  mind  jproceeds  from  the  idea  of  a  thing  to  the  reality  of  the 
thing  itself,  we  cannot  be  surprised  by  finding  that  illicit  assumptions 
a  priori^  consist  in  doing  the  same  diing  erroneously:  in  mistaking 
subjective  facts  for  objectivis,  laws  of  the  percipient  mind  for  laws  of 
the  perceived  object,  properties  of  the  ideas  or  conceptions  for  prop- 
erties of  the  things  conceived.  ^ 

Accordingly,  a  large  proportion  of  the  erroneous  thinking  which  exists 
in  the  world  proceeds  upon  a  tacit  assumption,  that  the  same  order 
must  obtain  among  the  objects  in  nature  which  obtains  among  our 
ideas  of  them.  That  if  we  always  think  of  two  things  together,  the 
two  things  must  always  exist  together.  That  if  one  thing  makes  us 
think  of  another  as  preceding  or  following  it,  that  other  must  precede 
it  or  follow  it  in  actual  fact.  And  conversely,  that  when  we  cannot 
conceive  two  things  together  they  cannot  exist  together  and  that  their 
combination  may«  without  further  evidence,  be  rejected  firom  the  list 
of  possible  occurrences. 

Jrew  persons,  I  am  inclined  to  think,  have  reflected  upon  the  great 
extent  to  which  this  fallacy  has  prevailed,  and  prevails,  m  the  actual 
beliefs  and  actions  of  manlund.  For  a  first  illustration  of  it,  we  may 
refer  to  a  large  class  of  popular  susperstitioiis.  If  any  one  will 
examine  in  what  circumstance  most  of  those  things  agree,  which  in 
diflbrent  ages  and  by  dtfierent  portions  of  the  human  race  have  been 
considered  as  omens  or  prognostics  of  some  interesting  event,  whether 
calamitous  or  fortunate ;  he  will  find  them  very  generally  characterized 
by  this  peculiarity,  that  they  cause  the  mind  to  think  of  that,  of  which 
they  are  therefore  supposed  to  forebode  the  actual  occurrence.  ^*  Talk 
of  the  devil,  and  he  will  appear,"  has  passed  into  a  proverb.  Talk  of 
the  devil,  that  is,  raise  the  idea,  and  the  reality  will  follow.  In  times 
when  the  appearance  of  that  personage  in  a  visible  form  was  thought 
to  be  no  uncommon  occurrence,  it  has  doubtless  often  happened  to  per- 
sons of  vivid  imagination  and  susceptible  nerves,  that  talking  of  the 
devil  has  caused  diem  to  fancy  they  saw  him ;  as,  even  in  our  incred- 
ulous days,  listening  to  ghost  stories  predisposes  us  to  see  ghosts: 
and  thus,  as  a  prop  to  the  d  priori  fallacy,  tnere  might  come  to  be 
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added  an  auxiliary  faMaey  of  mal-ofoservatioti,  ^th  one  of  false  genera- 
lization grounded  upon  it.  Fallacies  of  different  orders  often  herd  or 
cluster  together  in  this  feshion*  But  the  origin  of  l^e  superstition  is 
evidently  that  which  we  have  assigned.  In  <  like  manner  it  has  been 
universally  considered  unlucky  to  speak  of  misfortune.  The  day  on 
which  any  calamity  happened  has  been  considered  an  unfortunate  day, 
and  there  has  been  a  feeling  •  everywhere,  and  in  some  nations  a 
religious  obligation^  against  transacting  any  important  business  on 
that  day.  For  on  such  a  day  our  thoughts  are  likely  to  be  of  misfor-  * 
tune.  For  a  similar  reason,  any  untoward  occurrence  in  commencing 
an  undertaking  has  been- coiMidered  ominous  of  failure;  and  often, 
doubtless,  has  really  contributed  to  it,  by  putting  the  persons  engaged 
in  the  enterprise  more  or  less  out  of  spirits :  but  the  TOlief  has  equally 
prevailed  where  the  disagreeable  circumstance  was,  independently  of 
superstition,  too  insignificant  to  depresB  the  spirits  by  any  influence  of 
its  own.  All  know  the  story  of  Ca&sor's  accidentally  stumbling  in  the 
act  of  landing  on  the  African  coast ;  and  the  presence  of  mind  with 
which  he  converted  the  -diveftil  presaee  into  a  favorable  one  by  ex- 
claiming, '^Africa,  I  emlnuce  thee  1"  Such  omens,  it  is  true,  were  of- 
ten conceived  as  warnings  of  the  future,  given  by  afiiendly  or  a  hostile 
deity :  but  this  very  superstition  grew  out  of  a  preSxisting  tendency ; 
the  god  wa»  supposed  to  send,  as  an  indication  of  what  was  to  come, 
something  which  men  were  already  inclined  to  consider  in  that  light. 
So  in  the  case  of  lucky  or  unlucky  names.  Herodotus  tells  how  the  . 
^  Grreeks,  on  the  way  to  Mycale,  were  encouraged  in  their  enterprise  by 
the  arrival  of  a  deputation  from  Samoa,  one  of  the  members  of  which 
was  named  Hegesistratus,  the  leader  of  armies. 

Oases  may-  be  pointed  out  in  which  something  which  could  have  no 
real  effect  but  ta  make  persons  think  of  misfbitune,  was  regrarded  not 
merely  as  a  prognostic  but  as  something  approaching  to  an  actual 
cause  of  it.  The  iv^|U€^  of  the.  Greeks,  Budjavete  linguisy  or  bona 
verba  qiuBso^<y£  the*Romans,  evince  the  care  vrith  vdiich  they  endeav- 
ored to  repress  the  utterance  of  any  word*  expressive  or  suggestive 
of  ill  fortune  ;  not  from  notions  of  delicate  politeness,  to  which  their 
general  mode  of  conduct  and  feeling  had  very  little  reference,  but  from 
band  fide  alarm  lest  the  event  so  suggested  to  the  imagination  should  in 
&ct  occur.  Some  vestige  of  a  similar  superstition  has  been  known  to 
exist  among  uneducated  persons  even  in  our  own  day :  it  is  thought  an 
unchristian  thing  to  talk  of,  or  suppose,  the  death  of  any  person  while 
he  is  alive.    It  is  known  how  careful  the  Romans  were  to  avoid,  by  an  ^ 

indirect  mode  of  speech,  the  utterance  of  any  word  directly  expressive 
of  death  or  other  calamity :  how  instead  of  fMrtiau  est  tkier  said  vixit ; 
and  '<  be  the  event  fortunate  or  otkertoiae^*  instesid  of  advene.  The 
name  Maleventum,  of  which  SalmasiuS'  so  sagaoioiislv  detected  the 
Thessalian  origin  (MoXoftif ,  UaXoewo^),  they  changed  into  the  highly 
propitious  denomination,  Beneventum ;  and  Spidamnus,  a  name  so 
pleasant  in  its  associations  to  the  reader  of  Thucydides,  they  ex- 
changed for  Dyrrhaohium^  to  escape  the  perils  of  a  word  suggestive 
of  dammcm  or  detriment. 

"  If  a  hare  cross  the  highway,"  says  Sir  Thomas  Browne,*  "there 
are  few  above  threescore  that  are  not  peiplexed- thereat;  which  not- 

*  Vulgar  Errons  book  ?.,   hap.  21. 
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withstanding  is  but  an  auguiial  teiror,  according  to  that  received  ex^ 
preBsion^  iumupieatmm  dot  tier  ohiatus  Upus,  •  And  the  ground  of  the 
conceit  was  ptobably  no*  greater  than  this,  that  a  fearfbl  animal  passing 
by  ns  portended  unto  us  something  to  be  feared;  as  upon  the  like 
consideration  the  meeting  of  a  fox  presaged  some  future  imposture/* 
Such  BupeiBtitions^as  these  last  miiat  be^  &e  result  of  study;  they  are 
too  recondite  for  natural  or*  spontaneous  growth.  But  when  the  at* 
tempt  was  once  made-  to  construtt  a  science  of  predictions,  any  asso- 
ciation,  though  nevCr  so  fhint  or  remote,  by  whico  an  object  could  be 
oonnected  in  faewoTer  feiw^stched  a  manner  with  ideas,  either  of  pros* 
perity  or  of  danger  and  misfortune,  was  enough  to  determine  its  being 
classed  among  good  or  evil  omens. 

An  example  of  rather  a  different  kind  from  any  of  these,  but  falling 
under  the  same  principle,  is  the  fiunous  attem{>t,  on  which  so  much 
labor  «nd  ingenuity  were  expended  by  the  alchemists,  to  make  eold 
potable.  The  motive  to  this  was  a.  conceit  that  potable  gold  could  be 
no  other  than  the-  univeroal  medicine :  and  why  gold  %  Because  it  was 
so  precious.  It  must'  hare  all  marvelous  properties  as  a  physical 
substance,  because  the  mind  was  already  accustomed  tomarvcd  at  it^ 

From  a  similar  feeling,  '*  ovary  substuice,"  says  Dr.  Paris,*  ''  whose 
origin  is  involved  in  mystery,  has  at  ^Texent  times  been  eagerly  ap* 
plied  tothepuipeBesi  of  medicine.  Not  long  since,  one  of  those 
showers  which  are  now  known  to  consist  of  the  excrements  of  insects^ 
fell  in  the  north  of  Italy ;  the  inhabitants  regarded  it  as  manna,  or 
some  supematoral'panaoea,  and  they  swallowed  it  with  such  avidity, 
that  it  was  *only  by  extreme  addiesa  that  a  small  quantity  vras  obtained 
for  a  chemical  examination."  The  superstition,  in  this  instance,  though 
doubtless  partly  of  a  reHgious-  character,  probably  in  part  also  arose 
from  the  prejudice  that  a* wonderful  thing  must  of  course  have  wonder- 
fiil  propeities. 

§  3.  The  instances  of  ^  priori  fallacy  which  we  have  hitherto  cited, 
belong  to  the  class  of  vulgar  etrors,  and  do  not  now,  nor  in  any  but  a 
rude  age  ever  could,  impose  upon  minds  of  any  considerable  attain- 
ments. But  those  to  which  we  are  about  to  proceed,  have  been,  and 
still  are,  aU^but  universally  prevalent  even  among  philosophers.  The 
same  disposition  to  give  objectivity  to  a  law  of  me  mind*-to  suppose 
that  whatiis  troe  of  our  ideas  of  things  most  be  true  of  the  things  them- 
selves'—exlnbits  itself  in  many  of  the  most  accredited  modes  of  philo- 
sophical investigation,  both  on  physical  and  on  metaphysical  subjects. 
In  one  of  its  most  madiBguised  manifestations,  it  embodies  itself  in  two 
maxims,  which  lay  claim  to  axiomatic  truth ;  Things  which  we  cannot 
think  of  togotfaer,  cannot  coexist ;  and.  Things  which  we  cannot  help 
dunking  of  together,  m«#^  coexist.  I  am  not  sure  that  the  maxims 
'were  ever  expressed  in  these  precise  words,  bat  the  history  both  of 
nhiiosDphy  and  of  popular  opinions  abounds  vrith  exemplifications  of 
both  forms  of  the  doctrine. 

To  begin  with  the  latter  of  them :  Things  which  we  cannot  think  of 
except  together,  must  exist  together.  This  is  assumed  in  the  many 
reasonings  of  philosophers -which  condude  that  A  must  accompany  B 
in  point  of  fact,  because  **  it  is  involved  in  the  idea."     Such  thioken 

*  PAarmacoCofia,  Historical  Introdttctioiii  p.  16. 
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do  not  reflect  that  the  idea,  being  a  result  of  abstraction,  ought  to 
conform  to  the  &ct8,  and  cannot  make  the  facts  conform  to  it.  Tlie 
argument  is  at  most  admissible  as  an  appeal  to  authority ;  a  surmise, 
that  what  is  now  part  of  the  idea  must,  before  it  became  so,  have  been 
found  by  previous  inquirers  in  the  &ct8.  Neveztheless,  tibe  philoso- 
pher who  more  than  all  others  has  m^e  profession  of  rejecting  author 
ity,  Descartes,  constructed  his  philosophical  system  on  this  very  basis. 
His  favorite  device  for  arriving  at  truth,  even  in  regard  to  outward 
things,  was  by  looking  into  his  own  mind  for  it.  "  Credidi  ipe,"  sa^ 
his  celebrated  maxim, ''  pro  reguli  generali  -sumere  posse,  omne  id 
quod  vald^  dilucidd  et  distinct^  concipiebam,  verum  esse :"  whatever 
can  be  very  clearly  conceived,  must  certainly  exist ;  that  is,  as  he  af- 
terwards explains  it,  if  the  idea  includes  existence.  And  upon  this 
ground  he  infers  that  geometrical  figures  really  exist,  because  they 
can  be  distinctly  conceived.  Whenever  existence  is  **  involved  in  an 
idea,"  a  thing  conformable  to  the  idea  must  really  exist ;  which  is  as 
much  as  to  say,  whatever  the  idea  contains  must  have  its  equivalent  in 
the  thing ;  and  what  we  are  not  Me  to  leave  out  of  the  idea  cannot 
be  absent  from  the  reality.  This  assumption  pervades  the  philosoj^hy 
not  only  of  Descartes,  but  of  all  the  thinkers  who  received  their  im- 
pulse mainly  firom  him,  in  particular  the  two  most  remarkable  among 
them,  Leibnitz  and  Spinosa,  from  whom  the  modem  Geiman  meta- 
physical philosophy  is  essentially  an  emanation.  The  esteemed  author 
of  one  of  the  Bridgewater  Treatises  (which  for  its  accumulation  of 
scientific  facts,  and  even  for  some  of  its  generalizations,  is  worthy  of 
all  praise)  has  fallen,  as  it  seems  to  me,  into  a  similar  fallacy  when, 
afier  ai'guing  in  rather  a  curious  way  to  prove  that  matter  may  exist 
without  any  of  the  known  properties  of  matter,  and  may  therefore  be 
changeable,  he  concludes  that  it  cannot  be  eternal,  because  "  eternal 
(psussive)  existence  necessarily  involves  incapability  of  change."  I 
believe  it  would  be  difHctilt  to  point  out  any  other  connexion  between 
die  facts  of  eternity  and  unchangeableness,  than  a  strong  association 
between  the  two  ideas. 

The  other  form  of  the  fallacy ;  Things  which  we  cannot  think  at 
together  cannot  exist  together^— including  as  one  of  its  branches,  that 
what  we  cannot  think  of  as  existing,  cannot  exist  at  all-^may  be  thus 
briefly  expressed  :  Whatever  is  inconceivable  must  be  fitlse. 

Against  this  prevalent  doctrine  I  have  sufficiently  argued  in  a  former 
Book,*  and  nothing  is  required,  in  this  place,  but  examples.  It  was 
Jbne  held  that  Antipodes  were  impossible,  because  of  the  difficulty 
which  men  found  in  conceiving  persons  with  their  heads  in  the  same 
direction  as  our  feet.  And  it  was  one  of  the  received  arguments 
against  the  Copemican  system,  that  we  cannot  conceive  so  great  a 
void  space  as  that  system  supposes  to  exist  in  the  celestial  regions. 
When  men's  imaginations  had  always  been  used  to  conceive  the  stars 
as  firmly  set  in  solid  spheres,  they  naturally  found  much  difficulty  in 
imagining  them  in  so  diflerent,  and,  as  it  doubtless  appeared  to  them, 
so  unsafe  a  situation.  But  men  had  no  right  to  mistake  the  limitation 
(whether  natural,  or,  as  it  in  fact  proved,  only  artificial)  of  their  own 
mculties,  for  an  inherent  limitation  of  the  possible  modes  of  existenca 
iii  ihe  universe. 

*  Supra,  pp.  ]56*161, 
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It  may  be  said  in  objectioD,  that  the  error  in  these  cases  was  in  the 
minor  premiss,  not  the  major;  an  error  of  fact,  not  of  principle;  that 
it  did  not  consist  in  supposine  that  what  is  inconceivable  cannot  be 
true,  but  in  supposing  Ajntipodes  to  be  inconceivable,  when  present 
experience  so  ndly  proves  that  they  can  be  conceived.  Even  if  this 
objection  were  allowed,  and  the  proposition  that  what  is  inconceivable 
cannot  be  true  were  suffered  to  remain  unquestioned  as  a  speculative 
truth,  it  would  be  a  truth  upon  which  no  practical  consequence  could 
ever  be  founded,  since,  upon  this  showing,  it  is  impossible  to  affirm  o) 
any  proposition,  not  being  a  contradiction  in  terms,  that  it  is  inconceiva- 
ble. Antipodes  were  really,  no^  fictitiously,  inconceivable  to  our 
ancestors :  they  are  indeed  conceivable  to  us ;  and  as  the  limits  of  oui 
power  of  conception  have  been  so  largely  extended,  by  the  extension 
of  our  experience  and  the  more  varied  exercise  of  our  imagination,  so 
may  posterity  find  many  combinations  pexfectly  conceivable  to  them 
which  are  inconceivable  to  us.  But,  as  beings  of  limited  experience, 
we  must  always  and  necessarily  have  limited  conceptive  powers ;  while 
it  does  not  by  any  means  follow  that  the  same  limitation  obtains  in  the 
possibilities  of  nature,  nor  even  in  her  actual  manifestations. 

Bather  more  than  a  century  and  a  half  ago  it  was  a  philosophical 
maxim,  disputed  by  na  one,  and  which  no  one  deemed  to  require  any 
proof,  that  "  a  thing  cannot  act  where  it  is  not."  With  this  weapon 
the  Cartesians  waged  a  formidable  war  against  the  theory  of  gravita- 
tion, which,  according  to  them,  involving  so  obvious  an  absurdity, 
must  be  rejected  in  limine ;  the  sun  could  not  possibly  act  upon  the 
earth,  not  being  there.  It  was  not  surprising  that  the  adherents  of  the 
old  systems  of  astronomy  should  urge  this  objection  against  the  new ; 
but  the  f&iae  assumption  imposed  equally  upon  Newton  himself,  who 
in  order  to  turn  the  edge  of  the  objection,  imagined  a  subtle  ether 
which  filled  up  the  space  between  the  sun  and  the  earth,  and  by  its 
intermediate  agency  was  the  proximate  cause  of  the  phenomena  of 
gravitation.  '^  It  is  inconceivable,"  said  Newton,  in  one  of  his  letters 
to  Dr.  Bentley,*  "that  inanimate  brute  matter  should,  without  the 
mediation  of  something  else,  which  is*  not  material,  operate  upon  and 
affect  other  matter  without  Tnutual  contact, . . .  That  gravity  should  be 
innate,  inherent,  and  essential  to  matter,  so  that  one  body  may  act  on 
another,  at  a  distance,  through  a  vacuum,  without  the  mediation  of 
anything  else,  by  and  through  which  their  action  and  force  may  be 
conveyed  from  one  to  another,  is  to  me  so  great  an  absurdity,  that  I 
believe  no  man,  who  in  philosophical  matters  has  a  competent  faculty 
of  thinking,  can  ever  fall  into  it."  This  passage  should  be  hung  up  in 
the  cabinet  of  every  man  of  science  who  is  ever  tempted  to  pronounce 
a  fact  impossible  because  it  appears  to  him  inconceivable.  In  our  own 
day  one  would  be  more  inclined,  though  with  equal  injustice,  to  reverse 
the  concluding  observation,  and  consider  the  seeing  any  absurdity  at 
all  in  a  thing  so  simple  and  natural,  to  be  what  really  marks  the  ab- 
sence of  *'  a  competent  faculty  of  thinking."  '  No  one  now  feels  any 
difficulty  in  conceiving  eravity  to  be,  as  much  as  any  other  property 
is,  "  innate,  inherent,  and  essential  to  matter,"  nor  finds  the  compre- 
hension of  it  fiicilitated  in  the  smallest  degree  by  the  supposition  ol 
an  ether ;  nor  thinks  it  at  all  incredible  that  the  celestial  bodies  can 

*  I  quote  this  paasage  from  Playfair*8  celebrated  DwertfUion  on  the  Prognat  9f  Mathtmat 
ical  and  Phyncal  Scimct. 
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and  do  act  where  they,  in-  actual  bodily  preBencei  are  not.  To  us  it  is 
not  more  vfonderful  that  bodies  should  act  upon  one  another  "without 
mutual  contact,"  than  that  they  e^uld  do  so  when  in  contact :  we  ate 
familiar  with  both  these  facts,  and*  we  find  them  equally  inexplicable, 
but  equally  easy  to  believe.  To  Newton  the.  one,  because  his  imagi- 
nation was  fiuniliar  with  it,  appeared  natural  and  a  matter  of  course, 
while  the  other,  for  the  oontxary  reason,  seemed  too  absurd  to  be  cred- 
ited. If  a  Newton  could  err  thnis  grossly  in  the  use  of  such  an  argu- 
ment,, who  else  can  trust  himself  with  it  1 

It  is  strange  that  any  onoi  after  such  a  wamiiig,  should  vely  implicit!} 
upon  the  evidence,  d  priori,  of  such  propositions  as  lliese,  that  matter 
cannot  think ;  that  space^  or  extension,,  is  infinite ;  that  nothing  can  be 
made  out  of  nodiing  {ex  nihUo  nihil  fi£^.  Whether  these  propositions 
are  true  or  no  this  is  not  the  place  to  detemsne,  nor  even  whether  the 
questions  are  soluble  by  the  human  fiicuHies.  But  such  doctrines  are^ 
no  more  self-evident  truths,  than  the  ancient  maxim  that  a  diing  cannot  * 
act  where  it  is  not,  which  probalbly  is  not  now  believed  by  any  educated 
person  in  Europe.  Matter  cannot  think ;  why  %  because  we  cannU 
conceive  thought  to  be  annexed-  tO'any  acrangament  of  material  parti- 
cles. Space  is  infinite^  because  having  never  known  any  part  61  it 
which  had  not  other  parts  beyond  it,  we  oemnot  eoneeive  an  absolute 
termination.  Ex  nikUo  nikU  Ji^  because  having  never  known  any 
physical  product  without  a  preexisting  physical  material,  we  cannot,  or 
think  we  cannot,  imagine  a  creation  out  «f  nothing.  But  these  things 
may  in  themselves  be  as  conceivable  as  gravitation  without  on  inter- 
vening medium,  which  Newtjan- thought  too  great 'an  absurdity  for  any 
man  of  a  competent  faculty  of  philosophical  thinking  to  admit :  ana 
even  supposing  them  not  conceivable,  this,  for  aught  we  know,  may  be 
merely  one  of  the  limitations  of  our  very  limited^  minds,  ^and  not  in 
nature  at  all. 

Coleridge  has  attempted,  with  his  usual  ingenuity,  to  establish  a  dis- 
tinction which  would  save  the  credit  of  the  common  mode. of  diinking 
on  this  subject,  declaring  that  the  unimaginable,  indeed,  may  possibly 
be  true,  but  that  the  inconceivable  cannot  :<and  he  would  probably  have 
Aaid  that  the  three  supposed  impossibilities  last  spoken  of  are  not  cases 
of  mere  unimaginableness^  but  of  actual  inconoeivableness ;  while  die 
action  of  the  sun  upon  the  earth  without  an  intervening  medium,  was 
merely  unimaginable.  I  am  not  aware  that  Coleridge  has  anywhere 
attempted  to  define  the  distinction  between  the  two ;  and  I  am  per- 
suaded that,  if  he  had,  it  would  have  broken  down  under  him*  But  if 
by  unimaginableness  he  meant,  as  seems  likely,  mere  inability  on  our 
part  to  represent  the  phenomenon,  like  a  picture  of  something  visible, 
to  the  internal  eye^  antipodes  were  not  unimaginable.  They  were 
capable  of  being  imaged ;  capable  even  of  being  drawn,  or  modeled 
in  plaster.  They  were,  however,  inconceivable :  the  imagination  could 
paint,  but  the  intellect  could  not  reoegnize  them  as  a  believable  thing. 
Things  may  be  inconceivable,  then,  without  being  incredible  :  and 
Coleridge's  distinction,  whether  it  have  any  foundation  or  not,  will  in 
no  way  help  the  maxim  out. 

No  philosopher  has  more  directly  identified  himself  with  the  fallacy 
now  under  consideration,  or  has  embodied  it  in  more  distinct  terms, 
than  Leibiiitz.  In  his  view,  unless  a  thing  was  not  merely  conceivable, 
but  even  explainable,  it  could  not  exist  m  nature.     AU  natural  phe- 
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aomena,  according  to  him,  must  be  susceptible  of  being  accounted  for 
a  priori.  The  only  facts  of  which  no  explanation  could  be  given  but 
the  will  of  God,  were  miracles  properly  so  called.  *'  Je  reconnais/' 
says  he,*  "  qu'il  n'est  pas  pennis  de  nier  ce  qu'on  n'entend  pas ;  mais 
j'ajoute  qu'on  a  droit  de  nier  (au  moins  dans  Tordre  naturel)  ce  qtd 
absolument  n'est  point  intelligible  ni  explicable*  -  Je  soutiens  aussi .... 

?u'enfin  la  conception  des  creatures  n'est  pas  la  mesure  du  pouvoir  de 
)ieu,  mais  que  leur  conceptivit^you  force  de  conceToir,  est  la  mesure 
du  pouvoir  de  le  nature,  tout  oe  qui  est  oonforme  k  Tordre  natural 
pouvant  etre  confu  ou  entendu  par  quelque  cr6ature." 

Not  content  with  assuming  that  nothing  can  be  true  which  we  are 
unable  to  conceive,  philosophers  have  firequently  given  a  still  further 
extension  to  the  doctrine,  and  contended  that,  even  of  things  not  alto 
gether  inconceivable,  that  which  we  can  conceive  with  the  greatest 
ease  is  likeliest  to  be  true.  It  was  long  an  admitted  axiom,  and  is  not 
yet  entirely  discredited,  that  "nature  always  acts  by  the  simplest 
means,"  t.  e.  by  those  which  are  noost  easily  conceivable.  A  large  pro- 
portion of  all  the  errors  ever  committed  in  the  investigation  or  the 
laws  of  nature,  have  arisen  from  the  assumption  that  the  most  familiat 
explanation  or  hypothesis  must  be  the  trueat.  One  of  the  most  in- 
structive facts  in  scientific  history  is  the  pertinacity  With  which  the 
human  mind  clung  to  the  belief  that  the  heavenly  bodies  must  move 
in  circles,  or  be  carried  round  by  the  revolution  of  spheres ;  merely 
because  those  were  in  themselves  the  simplest  suppositions :  although, 
to  make  them  accord  v^th  the  facts  which  were  ever  contradicting 
them  more  and  more,  it  became  necessary  to  add  sphere  to  sphere  and 
circle  to  circle,  until  the  original  simplicity  was  converted  into  almost 
inextricable  complication. 

§  4.  We  pass  to  another  d  priori  fallacy  or  natural  prejudice,  allied 
to  the  former,  and  originating  as  that  does,  in  the  tendency  to  pre- 
sume an  exact  correspondence  between  -the  laws  of  the  mind  and  those 
of  things  external  to  it.  The  fallacy  may  be  ennnoiated  in  this  general 
form — Whatever  can  be  thought  of  apart  exists  apart :  and  its  most 
remarkable  manifestation  consists  in  the  personification  of  abstractions. 
Mankind  in  all  ages  have  had  a  strong  propensity  to  conclude  that 
wherever  there  is  a  name,  there  must  be  a  distinguishable  separate 
entity  corresponding  to  the  name ;  and  every  complex  idea  which  the 
mind  has  formed  for  itself  by  operating  upon  its  conceptions  of  indi- 
vidual things,  was  considered  ta  have  aa  outward  objective  reality 
answering  to  it.  Fate,  Chance,  Nature,  Time,  Space,  were  reed 
beings,  nay,  even  gods.  If  the  analysis  of  qualities  in  the  earlier  part 
of  this  work  be  correct,  names  of  qualities  and  names  of  substances 
stand  for  the  very  same  sets  of  &cts  or  phenomena ;  iokitemets  and  a 
white  thing  are  only  different  phrases,  required  by  convenience  for 
speaking,  under  different  circumstances,  of  the  same  external  fact. 
Not  such,  however,  was  the  notion  which  this  verbal  distinction  sug- 
gested of  old,  either  to  the  vulgar  or  to  philosophers.  Whiteness  was 
an  entity,  inhering  or  sticking  in  the  white  substance :  and  so  of  all 
other  qualities.  So  far  was  this  carried,  that  even  concrete  general 
terms  were  supposed  to  be,  not  names  •  of  indefinite  numbers  of  indi- 

'  *  Nouoema  Etsaia  mr  VBntwtdetntnt  Humam-^Avtni-ftnpog.     ((Enures,  Paris  ed.  1842, 
tDL  i.,  p.  19.) 
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vidual  substances,  but  names  of  a  peculiar  kind  of  entities  teimud 
Universal  Substances.  Because  we  can  think  and  speak  of  man  in 
general,  that  is,  of  all  men  in  so  far  as  possessing  the  common  attri- 
butes of  the  species,  without  fastening  our  thoughts  permanently  on 
some  one  individual  man ;  therefore  man  in  general  was  supposed  to 
be,  not  an  aggregate  of  individual  men,  but  an  abstract  or  universal 
man,  distinct  from  these. 

It  may  be  imagined  what  havoc  metaphysicians  trained  in  these 
nabits  made  with  philosophy,  when  they  came  to  the  laro^est  generali- 
zations of  all.  Suostantia  Secunda  of  any  kind  were  bad  enough,  but 
such  Substantias  Secnndes  as  ro  6v,  for  example,  and  to  Sv,  standing  for 
peculiar  entities  supposed  to  be  inherent  in  all  things  which  exigt^  or 
which  are  said  to  be  one,  were  enough  to  put  an  end  to  all  intelligible 
discussion;  especially  since,  with  a  just  perception  that  the  truths 
which  philosophy  pursues  are  general  trums,  it  was  soon  Jaid  down 
that  these  general  substances  were  the  only  objects  of  science,  being 
immutable,  while  individual  substances  cognizable  by  the  senses, 
being  in  a  perpetual  flux,  could  not  be  the  subject  of  real  knowledge. 
This  misapprenension  of  the  import  of  general  language  constitutes 
Mysticism,  a  word  so  much  oftener  written  and  spoken  than  under- 
stood. Whelher  in  the  Vedas,  in  the  Platonists,  or  in  the  Hegelians, 
mysticism  is  neither  more  nor  less  than  ascribing  objective  exbtence  to 
the  subjective  creations  of  the  mind's  own  faculties,  to  mere  ideas  of 
the  intellect ;  and  believing  that  by  watching  and  contemplating  these 
ideas  of  its  own  making,  it  can  read  in  them  what  takes  place  in  the 
world  without. 

§  5.  Proceeding  with  the  enimieration  of  d  priori  fallacies,  and 
endeavoring  to  arrange  them  with  as  much  reference  as  possible  to 
their  natural  affinities,  we  come  to  another,  which  is  also  nearly  allied 
to  the  fallacy  preceding  the  last,  standing  in  the  same  relation  to  one 
variety  of  it  as  the  fallacy  last  mentioned  does  to  the  other.  This,  too, 
represents  nature  as  bound  to  conform  herself  to  the  incapacities  of 
our  intellect;  but  instead  of  only  asserting  that  nature  cannot  do  a 
thing  because  we  cannot  conceive  it  done,  goes  the  still  greater  length 
of  averring  that  nature  does  a  particular  thing,  on  the  sole  ground 
that  we  can  see  no  reason  why  she  should  not  Absurd  as  this  seems 
when  so  plainly  stated,  it  is  a  received  principle  among  philosophers 
for  demonstrating  d.  priori  the  laws  of  physical  phenomena.  A  phe- 
nomenon must  fbllow  a  certain  law,  because  we  see  no  reason  why  it 
should  deviate  from  that  law  in  one  vmy  rather  than  in  another.  This 
is  called  the  principle  of  the  Sufficient  Reason ;  and  by  means  of  it 
philosophers  of^en  flatter  themselves  that  they  are  able  to  establish, 
without  any  appeal  to  experience,  the  most  genieral  truths  of  experi 
mental  physics. 

Take,  for  example,  two  of  the  most  elementary  of  all  laws,  the  law 
of  inertia  and  the  first  law  of  motion.  A  body  at  rest  cannot,  it  is 
affirmed,  begin  to  move  unless  acted  upon  by  some  external  force : 
because,  if  it  did,  it  must  either  move  up  or  down,  forward  or  back- 
ward, and  so  fortli ;  but  if  no  outward  force  acts  upon  it,  there  can  be 
•k>  reason  for  its  moving  up  rather  than  down,  or  down  rather  than 
ip,  &c.,  ergo  it  will  not  move  at  all.     Q.  E.  D. 

This  reasoning  I  conceive  to  be  entirely  fallacious,  as  indeed  Di. 
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Biowii,  in  his  treatise  on  Cause  and  Effect,  has  shown  with  greai 
acuteness  and  justness  of  thought.  We  have  before  remarked,  that 
almost  every  fallacy  may  be  referred  to  different  genera  by  different 
modes  of  filling  up  the  suppressed  steps,  and  this  particular  one  may, 
at  our  option,  be  brought  under  petitio  principit.  It  supposes  that 
nothing  can  be  a  "  sufficient  reason"  for  a  1>ody's  moving  m  one  par- 
ticular direction,  except  some  external  force.  But  this  is  the  very 
thing  to  be  proved.  Why  not  some  internal  force  ]  Why  not  the  law 
of  the  thing's  own  nature  1  Since  these  philosophers  think  it  neces- 
sary to  prove  the  law  of  inertia,  they  of  course  do  not  suppose  it  to  be 
seli^vident;  they  must,  therefore,  be  of  opinion  that,  previously  to  all 
proof,  the  supposition  of  a  body's  moving  by  internsu  impulse  is  an 
admissible  hypothesis :  but  if  so,  why  is  not  the  hypothesis  also  admis- 
sible, that  the  internal  impulse  acts  naturally  in  some  one  particular 
direction,  not  in  another  ]  If  spontaneous  motion  might  have  been 
the  law  of  matter,  why  not  spontaneous  motion  towards  the  sun, 
towards  the  earth,  or  towards  the  zenith  'i  Why  not,  as  the  ancients 
supposed,  towards  a  particular  place  in  the  universe,  appropriated  to 
each  particular  kind  of  substance  ?  Surely  it  is  not  allowable  to  say 
that  spontaneity  of  motion  is  credible  in  itself^  but  not  credible  if  sup- 
posed to  take  place  in  any  determinate  direction. 

Indeed,  if  any  one  chose  to  assert  that  all  bodies  when  uncontrolled 
set  out  in  a  direct  line  towards  the  north  pole,  he  might  equally  prove 
his  point  by  the  principle  of  the  Sufficient  Reason.  By  what  right  is 
it  assumed  that  a  state  of  rest  is  the  particular  state  which  cannot  be 
deviated  from  without  special  cause  1  Why  not  a  state  of  motion,  and 
of  some  particular  sort  of  motion  1  Why  may  we  not  say  that  the 
natural  state  of  a  horse  left  to  himself  is  to  amble,  because  otherwise 
he  must  either  trot,  gallop,  or  stand  still,  and  because  we  know  no 
reason  why  he  should  do  one  of  these  rather  than  another  ]  If  this  is 
to  be  called  an  unfair  use  of  the  **  sufficient  reason,"  and  the  odier  a 
fair  one,  there  most  be  a  tacit  assumption  that  a  state  of  rest  is  more 
natural  to  a  horse  than  a  state  of  ambling.  If  this  means  that  it  is  the 
state  which  the  animal  will  assume  when  left  to  himself,  that  is  the 
very  point  to  be  proved ;  and  if  it  does  not  mean  this,  it  can  only  mean 
that  a  state  of  rest  is  tlve  simplest  state,  and  therefore  the  most  likely 
to  prevail  in  nature,  which  is  one  of  the  fallacies  or  natural  prejudices 
we  have  already  examined. 

So  again  of  the  First  Law  of  Motion;  that  a  body  once  moving 
will,  if  left  to  itself,  continue  to  move  uniformly  in  a  straight  line.  An 
attempt  is  made  to  prove  this  law  by  saying,  that  if  not,  the  body  must 
deviate  either  to  the  right  or  to  the  left,  and  that  there  is  no  reason 
why  it  should  do  one  more  than  the  other.-  But  who  could  know,  an- 
tecedently to  experience,  whether  there  wg^  a  reason  or  not  1  Might 
it  not  be  the  nature  of  bodies,  or  of  some  particular  bodies,  to  deviate 
towards  the  righ^?  or  if  the  supposition  is  preferred,  towards  the  east, 
or  south  ]  It  was  long  thou^t  that  bodies,  terrestrial  ones  at  least, 
had  a  natural  tendency  to  deflect  downwards ;  and  there  is  no  shadow 
of  anything  objectionable  in  the  supposition,  except  that  it  is  not  true 
The  pretended  proof  of  the  law  of  motion  is  even  more  manifestly  un- 
tenable than  that  of  the  law  of  inertia,  for  it  is  flagrantly  inconsistent; 
it  assumes  that  the  continuance  of  motion  in  the  direction  first  taken  is 
more  natural^than  deviation  either  to  the  right  or  to  the  left,  but  denies 
3N 
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thac  one  of  inese  can  possibly  be  more  natural  than  the  other.  AU 
tjKese  fancies  of  the  possibility  of  knowing  what  is  natural  or  not  natural 
by  any  other  means  than  experience,  are,  in  truth,  entirely  futile.  The 
real  and  only  proof  of  the  laws  of  motion,  or  of  any  other  law  of  the 
universe,  is  experience ;  it  is  simply  that  no  other  suppositions  explain 
or  are  consistent  with  the  "facts  of  universal  nature. 

Geometers  have,  in.  all  ages,  been  open  to  the  imputation  of  en 
deavoring  to  prove  the  moat  general  facts  of  the  outward  world  by 
sophistical  reasoning,  in  order  to  avoid  appeals  to  the  senses.  Archi- 
medes, says  Professor  Playfair,*  established  some  of  the  elementary 
propositions  of  statics  by  a  process  in  which  he  ''borrows  no  principle 
trom  experiment,  but  establishes  his  conclusion  entirely  by  reasoning 
d  priori.  He  assumes,  indeed,  that  equal  bodies,  at  die  ends  of  the 
equal  arms  of  a  lever,  will  Jbalance  one  another;  and  also  that  a  cylin*- 
der  or  paraUelopiped  of  homogeneous  matter,  will  be  balanced  aboia 
its  centre  of  magnitude.  These,  however,  are  not  inferences  from 
experience ;  they  are,  properly  speaking,  conclusions  deduced  from 
the  principle  of  the  Sufficient  Reason."  And  to  this  day  there  are 
few  geometers  who  would  not  think  it  far  more  scientific  to  establish 
these  or  any  other  premisses  in  this  way,  than  to  rest  their  evidence 
upon  that  familiar  experience  which  in  the  case  in  question  might  have 
been  so  safely  appealed  to. 

§  6.  Another  natural  prejudice,  of  most  extensive  prevalence,  and 
which  lay  at  the  root  of  the  errors  fallen  into  by  the  ancient  philoso- 
phers in  their  physical  inquiries,  was  this:  That  the  differences  in 
nature  must  correspond  to  our  received  distinctions ;  that  effects  which 
we  are  accustomed,  in  popular  language,  to  call  by  different  names, 
and  arrange  in  different  classes,  must  be  of  different  natures,  and  have 
different  causes.  This  prejudice,  so  evidently  of  the  same  origin  with 
those  already  treated  of,  marks  more  especially  the  earliest  stage  of 
science,  when  it  has  not  yet  broken  loose  from  die  trammels  of  every- 
day phraseology.  The  extraordinary  prevalence  of  the  fallacy  among 
the  Grreek  philosophers  may  be  accounted  £ar  by  their  generally  know- 
ing no  other  language  than  their  own ;  from  whidi  it  was  a  consequence 
that  their  ideas  followed  the  accidental  or  arbitrary  combinations  of 
that  language,  more  completely  than  can  happen  among  the  modeme 
to  any  but  illiterate  persons.  They  had  great  difficulty  in  distinguish- 
ing between  things  which  their  language  confounded,  or  in  putting 
mentally  together  things  which  it  distinguished ;  and  could  hardly  com- 
bine the  objects  in  nature  into  any  classes  but  those  which  were  made 
for  them  by  the  popular  phrases  of  their  own  country;  or  at  least 
could  not  belp  fancying  those  classes  to  be  natural,  and  all  others 
arbitrary  and  artificial.  Accordingly,  as  is  remarked  by  Mr.  Whewell, 
scientific  investigation  among  the  Greek  philosophers  and  their  fol- 
lowers in  the  middle  ages,  was  little  more  than  a^mere  sifting  and 
analyzing  of  the  notions  attached  to  common  language.  They  thought 
that  by  determining  the  meaning  of  words,  they  could  become  ac- 
quainted with  facts.  "  They  took  for  granted,"  says  Mr.  Whewell,1 
'*that  philosophy  must  result  from  the  relations  of  those  notions  which 
are  involved  in  the  common  use  of  language,  and  they  proceeded  tc 

*  DitterUaiony  ut  supra,  pp.  298-9. 
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seek  it  by  studying  such  notions."  In  his  next  chapter  Mr.  WhewelJ 
has  so  well  illustrated  and  exemplified  this  error,  that  we  shall  take 
tlie  l.bcrty  of  quoting  him  at  some  length. 

"The  propensity,"  says  he,  "to  seek  for  principles  in  the  common 
usages  of  language,  may  be  discerned  at  a  very  early  period.  Thus 
we  have  an  example  of  it  in  a  saying  which  is  reported  of  Thales,  the 
founder  of  Greek  philosophy.  When  he  was  asked,  'What  is  the 
greatest  thing?'  he  replied  *  Place;  for  all  other  things  are  in  the 
world,  but  the  world  is  in  it'  In  Aristotle  we  have  the  consummation 
of  this  mode  of  speculation.  The  usual  point  from  which  he  start's  in 
his  inquiries  is,  that  we  say  thus  or  thus  in  common  language.  Thus, 
when  he  has  to  discuss  the  question  whether  there  be,  m  any  part  6f 
the  universe,  a  void,  or  space  m  which  there  is  nothing,  he  inquires  first 
in  how  many  senses  we  say  that  one  thing  is  in  another.  He  enumer- 
ates many  of  these ;  we  say  the  part  is  in  the  whole,  as  the  finger  is  in 
the  hand ;  again  we  say,  the  species  is  in  the  genus,  as  man  is  included 
in  animal;  again,  the  government  of  Greece  is  in  the  king;  and  various 
other  senses  are  described  and  exemplified^  but  of  all  these  the  most 
froper  is  when  we  say  a  thing  \a,in  a  vessel,  and  generally  in  place. 
He  next  examines  what  place  is,  and  comes  to  this  conclusion,  that  'if 
about  a  body  tliere  be  another  bodv  including  it,  it  is  in  place,  and  if 
not,  not'  A  body  moves  when  it  changes  its  place ;  but  he  adds,  that 
if  water  be  in  a  vessel,  the  vessel  being  at  rest,  the  parts  of^the  water 
may  still  move,  for  they  are  included  by  each  other ;  so  that  while  the 
whole  does  not  change  its  place,  the  parts  may  change  their  place  in  a 
circular  order.  Proceeding  then  to  the  question  of  a  void,  he  as  usual 
examines  the  difierent  senses  in  which  the  term  is  used,  and  adopts,  as 
the  most  proper,  ^Zoce  without  matter;  with  no  usefiil  result." 

"  Again,  in  a  question  concerning  mechanical  action,  he  says,  '  When 
a  man  moves  a  stone  by  pushing  it  with  a  stick,  we  say  both  that  the 
man  moves  the  stone,  and  that  the  stick  moves  the  stone,  but  the  latter 
more  properly,* 

"  Again,  we  find  the  Greek  philosophers  applying  themselves^to  ex- 
tract their  dogmas  from  the  most  general  and  abstract  notions  which 
they  could  detect ;  for  example,  from  the  conception  of  the  Universe 
as  One  or  as  Many  things.  They  tried  to  determine  how  far  we  may, 
or  must,  combine  with  these  conceptions  that  of  a  whole,  of  parts,  of 
number,  of  limits,  of  place,  of  berinning  or  end,  of  full  or  void,  of  rest 
9r  motion,  of  cause  and  efiect,  and  the  like.  The  analysis  of  such  con- 
ceptions with  such  a  View,  occupies,  for  instance,  almost  the  whole  of 
Aristotle's  Treatise  on  the  Heavens." 

The  following  paragraph  merits  particular  attention :  —  "  Another 
mode  of  reasoning,  very  widely  applied  in  these  attempts,  was  the  doc- 
trine of  contrarieties,  in  which  it  was  assumed,  that  adjectives  or  sub- 
stantives which  are  in  common  language,  or  in  some  abstract  mode  of 
conception,  opposed  to  each  other,  must  point  at  some  fundamental 
antithesis  in  nature,  which  it  is  important  to  study.  Thus  Aristotle 
says,  that  die  Pythagoreans,  from  the  contrasts  which  number  sug- 

gests,  collected  ten  principles — Limited  and  Unlimited,  Odd  and  Even, 
Ine  and  Many,  Ri&rht  and  Left,  Male  and  Female,  Rest  and  Motion, 
Straight  and  Curved,  Light  and  Darkness,  Gt)od  and  Evil,  Square  and 
Oblong ....  Aristotle  himself  deduced  the  doctrine  of  four  elements  and 
>ther  dogmas  by  oppositions  of  the  same  kind.'* 
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Of  tne  manner  in  which,  from  premisses  obtained  in  this  way,  the 
ancients  attempted  to  deduce  laws  of  nature,  one  example  is  given  by 
Mi\  Whewell  a  few  pages  further  on.  *' Aristotle  decides  that  there  is 
no  void,  on  such  arguments  as  this.  In  a  void  there  could  be  no  dif- 
ference of  up  and  down ;  for  as  in  nothing  there  are  no  differences,  so 
tliere  are  none  in  a  privation  or  negation ;  but  a  void  is  merely  a  priva- 
tion or  negation  of  matter ;  therefore,  in  a  void,  bodies  could  not  move 
up  and  down,  which  it  is  in  their  nature  to  do.  It  is  easily  seen**  (Mr. 
Whewell  very  justly  adds)  "  that  such  a  mode  of  reasoning  elevates 
the  familiar  forms  of  language,  and  the  intellectual  connexions  of  termSr 
to  a  supremacy  over  facts ;  making  truth  depend  upon  whether  terms 
are  or  are  not  privative,  and  whether  we  say  tnat  bodies  fall  naturally, " 

The  propensity  to  assume  that  the  same  relations  obtain  between 
objects  themselves,  which  obtain  between  our  ideas  of  them,  is  here 
seen  in  the  extreme  staee  of  its  development.  For  the  mode  of  phi- 
losophizing, exemplified  in  the  foregoing  instances,  assumes  no  less 
than  th&t  the  proper  way  of  arriving  at  knowledge  of  nature,  is  to 
study  nature  herself  subjectively ;  to  apply  our  observation  and  anal- 
ysis not  to  the  facts,  but  to  the  common  notions  entertained  of  those 
facts. 

Many  other  equally  striking  examples  may  be  given  of  the  tendency 
to  assume  that  things  which  for  the  convenience  of  common  life  are 
placed  in  different  classes,  must  differ  in  every  respect.  Of  this  nature 
was  the  universal  and  deeply-rooted  prejudice  of  antiquity  and  the  mid- 
dle ages,  that  celestial  and  terrestrial  phenomena  must  be  essentially 
different,  and  could  in  no  manner  or  degree  depend  upon  the  same 
laws.  Of  the  same  kind,  also,  was  the  prejudice  against  which  Bacon 
contended,  that  nothing  produced  by  nature  could  be  successfully 
imitated  by  man :  **  Calorem  soils  et  ignis  toto  genere  differre ;  ne 
scilicet  homines  putent  se  per  opera  ignis,  aliquid  simile  iis  quse  in 
Natura  fiunt,  educere  et  form  are  posse :''  and  again,  *'  Compositionem 
tantum  opus  Hominis,  Mistionem  vero  opiis  solius  Natures  esse :  ne 
scilicet  homines  sperent  aliquam  ex  arte  Gorporum  naturalium  genera- 
tionem  aut  transformationem."  *  The  grand  distinction  in  the  ancient 
philosophy,  between  natural  and  violent  motions,  though  not  without 
a  plausible  foundation  in  the  appearances  themselves,  was  doubtless 
greatly  recommended  to  adoption  by  its  conformity  to  this  prejudice. 

§  7.  From  the  fundamental  error  of  the  scientific  inquirers  of  anti- 
quity, we  pass,  by  a  natural  association,  to  a  scarcely  less  fundamental 
one  of  their  great  rival  and  successor,  Bacon.  It  has  excited  the 
surprise  of  philosophers  that  the  detailed  system  of  inductive  lone, 
which  this  extraordmary  man  labored  to  construct,  has  been  turned  to 
so  little  direct  use  by  subsequent  inquirers,  having  neither  continued, 
except  in  a  few  of  its  generalities,  to  be  recognized  as  a  theory,  nor 
having  conducted  in  practice  to  any  great  scientific  results.  But  this, 
though  not  unfrequently  remarked,  has  scarcely  received  any  plausible 
explanation ;  and  some,  indeed,  have  preferred  to  assert  ttxat  all  rules 
of  induction  are  useless,  rather  than  suppose  that  Bacon's  rules  are 
grounded  upon  an  insufficient  analysis  or  the  inductive  process.  Such, 
however,  will  be  seen  to  be  the  fact,  as  soon  as  it  is  considered,  that 

*  Nmntm  Organum,  Aph.  7S. 
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Bacon  entirely  overloDked  Plurality  of  Causes.  AH  his  rules  tacitly 
imply  the  assumption,  so  contrary  to  all  we  now  know  of  nature,  that 
h  phenomenon  cannot  have  moru  than  one  cause. 

When  Bacon  is  inquiring  into  what  he  terms  the  Jorma  calidi  aut 
fiigidif  gravis  aut  levis,  sicci  aut  humidi,  and  the  like,  he  never  for  an 
instant  doubts  that  there  is  some  one  thing,  some  invariable  condition 
or  set  of  conditions,  which  is  present  in  all  cases  of  heat,  or  of  cold,  or 
of  whatever  other  phenomenon  he  is  considering ;  the  only  difficulty 
being  to  find  what  it  is  ;  which  accordingly  he  tries  to  do  by  a  process 
of  elimination,  rejecting  or  excluding,  by  negative  instances,  whatever 
is  not  the  Jbrma  or  cause,  in  order  to  arrive  at  what  is.  But,  that  this 
forma  or  cause  is  one  thing,  and  that  it  is  the  same  in  all  hot  objects, 
ho  has  no  more  doubt  of,  than  another  person  has  that  there  is  always 
some  cause  or  other.  In  the  present  state  of  knowledge  it  could  not 
be  necessary,  even  if  we  had  not  already  treated  so  fully  of  the  question, 
to  point  out  how  widely  this  supposition  is  at  variance  with  the  truth. 
It  IS  particularly  upfortunate  for  Bacon  that,  falling  into  this  error,  he 
should  have  fixed  almost  exclusively  upon  a  class  of  inquiries  in  which 
it  was  particularly  fatal;  namely,  inquiries  into  the  causes  of  the 
sensible  qualities  of  objects.  For  his  assumption,  groundless  in  every 
case,  is  fidse  in  a  peculiar  degree  with  respect /o  t£ose  sensible  quali- 
ties. In  regard  to  scarcely  any  of  them  has  it  been  found  possible  to 
trace  any  uni^f  of  cause,  any  set  of  conditions  invariably  accompanying 
the  quality.  The  conjunctions  of  such  qualities  with  one  another 
constitute  the  variety  of  Elinds,  in  which,  as  already  remarked,  it  has 
not  been  found  possible  to  trace  any  law.  Bacon  was  seeking  for 
what  did  not  exist.  The  phenomenon  of  which  he  sQught  for  the  one 
cause  has  oflenest  no  cause  at  all,  and  when  it  has,  depends  (as  far  a*" 
hitherto  ascertained)  upon  an  unassignable  variety  of  distinct  causes. 

And  upon  this  rock  every  one  must  split,  who,  like  Bacon,  repre- 
sents to  himself  as  the  first  and  fimdamental  problem  of  science  to 
ascertain  what  is  the  cause  of  a  given  effect,  rather  than  what  are  the 
effects  of  a  given  cause.  It  was  shown,  in  an  early  stage  of  our  in- 
quiry into  the  nature  of  Induction,*  how  much  more  ample  are  the 
resources  which  science  commands  for  the  latter  than  for  the  former 
inquiry,  since  it  is  upon  the  latter  only  that  we  can  throw  any  direct 
light  by  means  of  experiment ;  the  power  of  artificially  producing  an 
effect,  implying  a  previous  knowledge  of  at  least  one  of  its  causes.  If 
we  discover  the  causes  of  effects,  it  is  generally  by  having  previously 
discovered  the  effects  of  causes :  the  greatest  skill  in  devising  crucisd 
instances  for  the  former  purpose  may  only  end,  as  Bacon's  {^ysical 
inquiries  did,  in  no  result  at  all.  Was  it  that  his  eagerness  to  acquire 
the  power  of  producing  for  man's  benefit  effects  of  practical  importance 
to  human  life,  rendering  him  impatient  of  pursuing  that  end  by  a  cir 
cuitous  route,  made  even  him,  the  champion  of  expeiiment,  prefer  the 
dii^ect  mode,  though  one  of  mere  observation,  to  the  indirect,  in  which ' 
alone  experiment  was  possible]  Or  had  even  Bacon  not  entirely 
cleared  his  mind  from  the  notion  of  the  ancients,  that  "  rerum  cognos- 
cere  causas"  was  the  sole  object  of  philosophy,  and  that  to  inquire  into 
che  effects  of  things  belonged  to  servile  and  mechanical  arts  1 

It  is  worth  remarking  that,  while  the  only  efficient  mode  of  cultivatiug 

*  Supra,  p.  221. 
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speculatiye  science  was  missed  from  an  undue  contempt  of  manual 
operations,  the  false  speculative  views  thus  engendered  gave  in  their 
turn  a  false  direction  to  such  practical  and  mechanical  aims  as  wertf 
still  suffered  to  exist.  The  assumption  universal  among  the  ancients, 
and  in  the  middle  ages,  that  there  were  principles  of  heat  and  cold, 
dryness  and  moisture,  &c.,  led  directly  to  a  belief  in  alchemy;  in  a 
transmutation  of  substances,  a  change  from  one  Kind  into  another. 
Why  should  it  not  be  possible  to  make  gold  1  Each  of  the  charac- 
teristic properties  of  gold  had  its  Jarma,  its  essence,  its  set  of  condi 
tions,  which  if  we  could  discover,  and  learn  how  to  realize,  we  could 
superinduce  that  particular  property  upon  any  other  substance,  upon 
wood,  or  iron,  or  lime,  or  clay.  If,  tnen,  we  could  effect  this  with 
respect  to  every  one  of  the  essential  properties  of  the  precious  metals, 
we  should  have  converted  the  other  substance  into  gold.  Nor  did  this, 
if  once  the  premisses  were  granted,  appear  to  transcend  the  real  pow- 
ers of  man.  For  daily  experience  showed  that  almost  every  one  of 
the  distinctive  sensible  properties  of  any  object,  its  consistence,  its 
color,  its  taste;  its  smell,  its  shape,  admitted  of  being  totally  changed 
by  fire,  or  water,  or  some  other  chemical  agent.  Hie  forma  of  all 
those  qualities  seeming,  therefore,  to  be  within  human  power  either  to 
produce  or  to  annihilate,  not  only  did  the  transmutation  of  substances 
appear  abstractedly  possible,  but  the  employment  of  the  power,  at  our 
choice,  for  practical  ends,  seemed  by  no  means  hopeless. 

A  prejudice  universal  in  the  ancient  world,  and  from  which  even 
Bacon  was  so  far  from  being  free,  that  it  pervaded  and  vitiated  the 
whole  practical  part  of  his  system  of  logic,  may  with  good  reason  be 
ranked  high  in  the  order  of  Fallacies  of  which  we  are  now  treating. 

§  8.  There  remains  one  h  priori  fallacy  or  natural  prejudice,  the 
most  deeply-rooted,  perhaps,  of  all  which  we  have  enumerated :  one 
which  not  only  reigned  supreme  in  the  ancient  world,  but  still  possesses 
almost  undisputed  dominion  over  many  of  the  most  cultivated  minds  ; 
and  some  of  the  most  remarkable  of  the  numerous  instances  by  which 
I  shall  think  it  necessary  to  exemplify  it,  will  be  taken  from  the  writings 
of  recent  philosophers.  This  is,  that  the  conditions  of  a  phenomenon 
must,  or  at  least  probably  will,  resemble  the  phenomenon  itself* 

Conformably  to  what  we  have  before  remarked  to  be  of  frequent 
occurrence,  this  fallacy  might  without  much  impropriety  have  been 
placed  in  a  different  class,  among  Fallacies  of  Generalization:  for 
experience  does  afford  a  certain  degree  of  countenance  to  the  assump- 
tion. The  cause  does,  in  very  many  cases,  resemble  its  effect ;  like 
produces  like.  Many  phenomena  have  a  direct  tendency  to  perpetuate 
their  own  existence,  or  to  g^ve  rise  to  other  phenomena  sinitilar  to  them- 
selves. Not  to  mention  forms  actually  moulded  upon  one  another,  as 
impressions  on  wax  and  the  like,  in  which  the  closest  resemblance 
between  the  effect  and  its  cause  is  the  very  law  of  the  phenomenon ; 
all  motion  tends  to  continue  itself,  with  its  own  velocity,  and  in  its  own 
original  direction ;  and  the  motion  of  one  body  tends  to  set  others  in 
motion,  which  is  indeed  the  most  common  of  the  modes  in  which  the 
motions  of  bodies  originate.  We  need  scarcely  refer  to  contagion, 
fermentation,  and  the  like ;  or  to  the  production  of  effects  by  the 
growth  or  expansion  of  a  germ  or  rudiment  resembling  on  a  smaller 
scale  the  completed  phenomenon— as  iti  the  growth  of  a  plant  or  animal 
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from  |kn  embryo,  that  embryo  itself  deriving  its  origin  from  anothex 
plant  or  animal  of  the  same  kind.  Again,  the  thoughts,  or  reminis- 
cences, which  are  effects  of  our  past  sensations,  resemble  those  sensa- 
tions i  feelings  produce  similar  feelings  by  way  of  sympathy ;  acts 
produce  similar  acts  by  involuntary  or  voluntary  imitation.  With  so 
many  appearances  in  its  favor,  no  wonder  if  a  presumption  naturally 
grew  up  in  men's  minds,  that  causes  must  necessarily  resemble  their 
effects,  and  that  like  could  only  be  produced  by  like. 

This  principle  of  fallacy  has  nsually  presided  over  the  fantastical 
attempts  to  influence  the  course  of  nature  by  conjectural  means,  the 
choice  of  which  was  not  directed  by  previous  observation  and  experi- 
ment The  guess  almost  always  fixed  upon  some  means  which  pos- 
sessed features  of  real  or  apparent  resemblance  to  the  end  in  view. 
If  a  charm  was  wanted,  as  by  Ovid's  Medea,  to  prolong  life,  all  long- 
lived  animals,  or  what  were  esteemed  such,  were  collected  and  brewed 
into  a  broth : — 

nee  defiiit  illie 

S<j[Qainea  Cinyphii  tenuis  ntembrana  cholydri 
Vivacisque  jecur  cervi :  quibae  insuper  adoit 
Ora  cApQique  novem  cornicis  sscuia  paase. 

A  similar  notion  was  embodied  in  the  celebrated  medical  theory 
called  the  ''  Doctrine  of  Signatures,"  '*  which  is  no  less,"  says  Dr. 
Paris,*  ''than  a  belief  that  every  natural  subtance  which  possesses 
any  medicinal  virtue,  indicates  by  an  obvious  and  well-marked  ex- 
ternal character  the  disease  for  which  it  is  a  remedy,  or  the  object 
for  which  it  should  be  employed."  This  outward  character  was 
generally  some  feature  of  resemblance,  real  or  fantastical,  either  to 
die  effect  it  was  supposed  to  produce,  or  to  the  phenomenon  over 
"^hich  its.  power  was  thought  to  be  exercised.  ''  Thus  the  lungs 
.fa  fox  must  be  a  specific  for  asthma,  because  that  animal  is  re- 
markable for  its  strong  powers  of  respiration.  Turmeric  has  a 
brilliant  yellow  color,  whicn  indicates  that  it  has  the  power  of  curing 
the  jaundice ;  for  the  same  reason  poppies  must  relieve  diseases  of  die 
head ;  Agaricus  those  of  the  bladder ;  Cassia  fistula  the  affections  oi 
the  intestines,  and  Aristolochia  the  disorders  of  the  uterus :  the  polish- 
ed surface  and  stony  hardness  which  so  eminently  characterize  the 
seeds  of  the  Lithospermum  officinale  (common  gromwell)  were  deemed 
a  certain  indication  of  their  efficacy  in  calculous  and  gravelly  dis- 
orders: for  a  similar  reason,  the  roots  of  the  Saxifraga  granulata 
(white  saxifrage)  gained  reputation  in  the  cure  of  the  same  disease  \ 
and  the  Euphrasia  (eye-bnght)  acquired  fame,  as  an  applicadon  in 
complaints  of  the  eye,  because  it  exhibits  a  black  spot  in  its  corolla 
resembling  the  pupil.  The  blood-stone,  the  Heliotropium  of  the  an- 
cients, from  the  occasional  small  specks  or  points  of  a  blood-red  color 
exhibited  on  its  green  surface,  is  even  at  this  day  employed  in  many 
parts  of  England  and  Scotland,  to  stop  a  bleeding  from  the  nose ;  and 
netde  tea  condnues  a  popular  remedy  for  the  cure  of  Urticaria,  It  is 
also  asserted  that  some  substances  bear  the  signatures  of  the  humors, 
as  the  petals  of  the  red  rose  that  of  the  blood,  and  the  roots  of  rhubarb 
and  the  flowers  of  safiron  that  of  the  bile." 

The  early  speculadons  respecting  the  chemical  composidon  of  bodies 
were  rendered  abortive  by  no  circumstance  more,  than  by  their  inva- 

*  Pkamutcotogia,  ut  supra,  pp.  306-7. 
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riably  taking  for  granted  that  the  propertiei  of  the  elements  most  le- 
semble  those  of  the  compounds  which  were  formed  from  them. 

To  descend  to  more  modem  instances ;  it  was  long  thought  and  was 
stoutly  maintained  by  the  Cartesians  and  even  by  Leibnitz  against  the 
Newtonian  philosophy,  (nor  did  Newton  himself,  as  we  have  seen, 
contest  the  assumption,  but  eluded  it  by  an  arbitrary  hypothesis,)  that 
nothing  (of  a  physical  nature  at  least)  could  account  for  motion,  except 
previous  motion ;  the  impulse  or  impact  of  some  other  body.  It  was 
very  long  before  the  scientific  world  could  prevail  upon  itself  to  admit 
attraction  and  repulsion  («'.  e.  spontaneous  tendencies  of  particles  to  ap 
proach  or  recede  froin  one  another)  as  ultimate  laws,  no  more  requiring 
to  be  accounted  for  than  impulse  itself,  if  indeed  the  latter  were  not, 
in  truth,  resolvable  into  the  former.  From  this  same  source  arose  the 
innumerable  hypotheses  to  explain  those  classes  of  motions  which  ap- 
peared more  mysterious  than  others  because  there  was  no  obvious 
mode  of  attributmg  them  to  impulse,  as  for  example  the  voluntary  mo>- 
tions  of  the  human  body.  Such  were  the  interminable  systems  of 
vibrations  propagated  along  the  nerves,  or  animal  spirits  rushing  up 
and  down  between  the  muscles  and  the  brain :  which,  if  the  facts 
could  have  been  proved,  would  no  doubt  have  been  an  important  ad- 
dition to  our  knowledge  of  physiological  laws ;  but  the  mere  invention, 
or  arbitrary  supposition  of  Uiem,  could  not  unless  by  the  strongest  de- 
lusion be  supposed  to  render  the  phenomena  of  animal  life  more  com- 
prehensible or  less  mysterious.  Nothing,  however,  seemed  satisfacto- 
ry, but  to  make  out  that  motion  was  caused  by  motion ;  by  something 
like  itself.  If  it  was  not  one  kind  of  motion  it  must  be  another.  In 
like  manner  it  was  supposed  that  the  physical  qualities  of  object? 
must  arise  from  some  similar  quality,  or  perhaps  only  some  quality 
bearing  the  same  name,  in  the  particles  or  atoms  of  which  the  objects 
were  composed ;  that  a  sharp  taste,  for  example,  must  arise  from  shazp 
particles.  And  reversing  the  inference,  the  effects  produced  by  a 
phenomenon  must,  it  was  supposed,  resemble  in  their  physical  attri- 
butes the  phenomenon  itself.  The  influences  of  the  planets  were  sup- 
posed to  be  analogous  to  their  visible  peculiarities :  Mars,  being  of  a 
red  color,  portended  fire  and  slaughter ;  and  the  like. 

Passing  from  physics  to  metaphysics,  we  may  notice  among  the  most 
remarkable  fruits  of  this  di  priori  fallacy,  two  closely  analogous  theories, 
employed  in  ancient  and  in  modem  times  to  bndge  over  the  chasm 
between  the  world  of  mind  and  that  of  matter:  the  species  sensibiles  of 
the  Epicureans,  and  the  modem  doctrine  of  perception  by  means  of 
ideas.  These  theories  are  indeed,  probably,  indebted  for  their  exist- 
ence not  solely  to  the  fallacy  in  question,  but  to  that  fallacy  combined 
with  another  natural  prejudice  already  adverted  to,  that  a  tibing  cannot 
act  where  it  is  not.  in  both  doctrines  it  is  assumed  that  th«  phenom- 
enon which  takes  place  in  us  when  we  see  or  touch  an  object,  and 
which  we  regard  as  an  effect  of  that  object,  or  rather  of  its  presence  to 
our  organs,  must  of  necessity  resemble  very  closely  the  outward  object 
itself.  To  fulfill  this  condition,  the  Epicureans  supposed  that  objects 
were  constantly  projecting  in  all  directions  impalpable  images  of  them- 
selves, which  entered  at  the  eyes  and  penetrated  to  the  mind  :  while 
modem  philosophers,  though  they  rejected  this  hypothesis,  agreed  in 
deeming  it  necessary  to  suppose  that  not  the  object  itself,  but  a  mental 
image  or  representation  of  it,  was  the  direct  object  of  perception.    Dr 
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Reid  had  to  employ  a  world  of  argument  and  illustration  to  familiarize 
people  with  the  truth,  that  the  sensations  or  impressions  on  our  minds 
need  not  necessarily  be  copies  of,  or  have  any  resemblance  to,  the 
causes  which  produce  them;  in  opposition  to  the  natural  prejudice 
which  led  men  to  assimilate  the  action  of  bodies  upon  our  senses,  and 
ehrough  them  upon  our  minds,  to  the  transfer  of  a  given  form  from  one 
object  to  another  by  actual  moulding.  The  works  of  Dr.  Reid  are 
even  now  the  most  effectual  course  of  study  for  detaching  the  mind 
from  the  prejudice  of  which  this  was  an  example.  And  the  value  of 
the  service  which  he  thus  rendered  to  popular  philosophy,  is  not  much 
diminished  although  we  may  hold,  with  Brown,  that  he  went  too  far 
in  imputing  the  *'  ideal  theory"  as  an  actual  tenet,  to  the  generality  of 
the  philosophers  who  preceded  him,  and  especially  to  Locke  and 
Hume  :  for  if  they  did  not  themselves  consciously  fall  into  the  error, 
unquestionably  they  often  led  their  readers  into  it. 

The  prejudice,  that  the  conditions  of  a  phenomenon  must  resemble 
the  phenomenon,  is  occasionally  exaggerated,  at  least  verbally,  into  a 
Atill  more  palpable  absurdity ;  the  conditions  of  the  thing  are  spokea 
of  as  if  they  were  the  very  thing  itself.  In  Bacon's  model-inquiry, 
«vhich  occupies  so  ereat  a  space  in  the  Novum  Organum,  the  inquisitio 
injbrmam  calidi,  the  conclusion  which  he  favors  is  that  heat  is  a  kind 
of  motion ;  me^^ing  of  course  not  the  feeling  of  heat,  but  the  conditions 
of  the  feeling ;  meaning,  therefore,  only,  that  wherever  there  is  heat, 
daere  must  first  be  a  particular  kind  of  motion ;  but  he  makes  no  dis- 
tinction in  his  language  between  these  two  ideas,  expressing  himself  as 
if  heat,  and  the  conditions  of  heat,  were  one  and  the  same  thing.  So 
Darwin,  in  the  beginning  of  his  Zoonamia,  says,  "  The  word  idea  has 
various  meanings  in  the  writers  of  metaphysics :  it  is  here  used  simply 
for  those  notions  of  external  things  which  our  organs  of  sense  bring  us 
acquainted  with  originally"  (thus  far  the  proposition,  though  vague,  is 
unexceptionable  in  meaning),  "  and  is  denned  a  contraction,  a  motion, 
or  configuration,  of  the  fibres  which  constitute  the  immediate  organ  of 
sense."  Our  notions,  a  configuration  of  the  fibres !  What  kind  of 
philosopher  must  he  be  who  thinks  that  a  phenomenon  is  defined  to  he 
the  condition  on  which  he  supposes  it  to  depend  ]  Accordingly  he 
says  soon  after,  not  that  our  ideas  are  caused  by,  or  consequent  upon, 
certain  organic  phenomena,  but  **  our  ideas  are  animal  motions  of  the 
organs  of  sense."  And  this  confusion  runs  through  the  four  volumes  of 
the  Zoonomia ;  the  reader  never  knows  whether  the  writer  is  speaking 
of  the  effect,  or  of  its  supposed  cause ;  of  the  idea,  a  state  of  mentid 
consciousness,  or  of  the  state  of  the  nerves  and  brain,  which  he  consid- 
ers  it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the  natural  prejudice, 
that  causes  and  their  effects  must  resemble  one  another,  has  operated 
in  practice  so  as  to  give  rise  to  grievous  errors.  I  shall  now  go  further, 
ana  produce  from  the  vmtings,  even  of  recent  philosophers,  instances 
in  which  the  prejudice  itself  is  laid  down  as  an  estabhshed  principle. 
'M.  Victor  Cousin,  in  the  last  of  his  very  remarkable  lectures  on  Locke 
(which  as  a  resume  of  the  objections  of  the  opposite  school  to  that  great 
man's  doctiines,  is  a  work  of  eminent  merit),  enunciates  this  maxim  in 
the  following  unqualified  terms :  "  Tout  ce  qui  est  vrai  de  I'effet  est 
vrai  de  la  cause."  A  doctiine  to  which,  unless  in  some  peculiar  and 
terhnical  meaning  of  the  words  cause  and  efiect,  it  is  not  to  be  ima* 
3  0      , 
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gined  that  any  person  would  literally  adheie :  but  he  who  could  su 
write  must  be  far  enough  from  seeing,  that  the  very  reyerse  might  be 
the  fact ;  that  there  is  nothing  impossible  in  the  supposition  that  no  one 
property  which  is  true  of  the  effect  might  be  true  of  the  cause.  Without 
going  quite  so  far  in  point)  of  expression,  Coleridge,  in  his  Biographia 
Ltiteraria,*  affirms  as  an  ''  eviaent  truth,"  that  **  the  law  of  causality 
holds  only  between  homogeneous  things,  t.  6.,  things  having  some 
common  property,''  and  therefore,  **•  cannot  extend  from  one  world 
into  another,  its  opposite :"  hence,  as  mind  and  matter  have  no  com- 
mon property,  mmd  cannot  act  upon  matter  nor  matter  upon  mind. 
WhiO:  is  this  but  the  d  priori  fallacy  of  which  we  are  speaking?  The 
doctrine,  like  many  others  of  Coleridge,  is  taken  from  Spinosa,  in  the 
first  book  of  whose  Ethica  {De  Deo)  it  stands  as  the  Third  Proposi- 
tion :  "  Quas  res  nihil  commune  inter  se  habent,  earum  una  alterius 
causa  esse  non  potest,"  and  is  there  proved  fr^m  two  so-called  axioms, 
equally  gratuitous  vnth  itself;  but  Spinosa,  ever  systematically  con- 
sistent, pursued  the  doctrine  to  its  inevitable  consequence,  the  materi 
ality  of  God. 

The  same  conception  of  impossibility  led  the  ingenious  and  subtle 
mind  of  Leibnitz  to  his  celebrated  doctrine  of  a  preestablished  har- 
mony. He,  too,  thought  that  mind  could  not  act  upon  matter,  nor 
especially  matter  upon  mind,  and  that  the  two,  therei^re,  must  have 
been  arranged  by  uieir  Maker  like  two  clocks,  which,  though  uncon 
nected  with  one  another,  strike  simultaneously,  and  always  point  to 
the  same  hour.  Malebranche's  equally  famous  theory  of  Occasional 
Causes  was  a  further  refinement  upon  this  conception :  instead  of  sup- 
posing the  clocks  originally  arranged  to  strike  together,  he  held  that 
when  the  one  strikes,  God  interposes,  and  makes  the  other  strike  in 
correspondence  with  it. 

Descartes,  in  like  manner,  whose  works  are  a  rich  mine  of  almost 
every  description  of  a  priori  fallacy,  says  that  the  Efficient  Cause  must 
at  least  have  all  the  perfections  of  the  effect,  and  for  this  singular 
reason:  '*Si  enim  ponamus  aliquid  in  ideft  reperiri  quod  non  fuerit  in 
ejus  causiL,  hoc  igitur  habet  a  nihilo ;"  of  which  it  is  scarcely  a  parody 
to  say,  that  if  there  be  pepper  in  the  soup  there  must  be  pepper  in  the 
cook  who  made  it,  since  otherwise  the  pepper  would  be  without  a 
cause.  A  similar  fkllacy  is  committed  by  Cicero  in  his  second  book 
De  Finihiu,  where,  speaking  in  his  own  person  against  the  Epicureans, 
he  charges  them  with  inconsistency  in  saying  that  the  pleasures  of  the 
mind  had  their  origin  frx)m  those  of  the  body,  and  vet  that  the  former 
were  more  valuable,  as  if  the  effect  could  surpass  the  cause.  "  Animi 
voluptas  oritur  propter  voluptatem  corporis,  et  major  est  animi  voluptas 
quam  corporis)  ita  fit  ut  gratulator  laetior  sit  quam  is,  cui  gratulatur." 
Even  that,  surely,  is  no  absolute  impossibility :  a  man's  good  fi>rtune 
has  been  known  to  give  more  pleasure  to  others  than  it  gave  to  the 
man  himself 

Descartes,  with  no  less  readiness,  applies  the  same  principle  the 
converse  way,  and  infers  the  nature  of  the  effects  from  the  assumption 
that  they  must,  in  this  or  that  property,  or  in  all  their  properties; 
:esemble  their  cause.  To  this  class  belong  his  speculations,  and*  those 
of  BO  many  others  afler  him,  tending  to  infer  tho  order  of  the  universe, 

♦  Vol.  L,  c&ap.  8. 
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nut  from  observation,  but  from  the  notion  we  think  ourselves  able  to 
form  of  the  qualities  of  the  Godhead.  This  sort  of  inference  was 
probably  never  carried  to  a  greater  length  than  it  \t  as  in  one  particular 
instance  by  Descartes,  when,  as  a  proof  of  one  of  his  physical  princi- 
ples, that  the  quantity  of  motion  in  the  universe  is  invariable,  ne  had 
recourse  to  the  immutability  of  the  Divine  Nature.  Optimism,  in  all 
its  shapes,  is  an  example  of  the  same  species  of  fallacy :  God  is  per- 
fect, therefore  what  we  think  perfection  must  obtain  in  nature.  Even 
in  our  own  time  men  do  not  cease  to  oppose  the  divine  benevolence  to 
the  evidence  of  physical  facts,  to  the  principle  of  population  for  ex 
ample.  As  if  the  subjection  of  mankind  to  physical  suffering,  often 
entirely  unavoidable,  and,  when  capable  of  being  warded  off,  capable 
only  by  means  of  forethought  and  self-restraint,  were  more  difficult  to 
reconcile  with  the  ways  of  Providence  in  some  one  of  its  particular 
manifestations  than  in  so  many  others.  As  if,  in  so  far  as  pain  is  an 
imperfection,  any  one  day's  experience  were  not  sufficient  to  con- 
vince the  devoutest  mind  that  imperfection,  in  that  sense,  in  the  work, 
entered  into  the  plans  of  the  Creator,  and  that  no  attribute  really 
incompatible  with  it  can  be  correctly  ascribed  to  him. 

Although  several  other  varieties  of  a  priori  fallacy  might  probably 
be  added  to  those  here  specified,  these  are  all  against  which  it  seems 
necessary  to  give  any  special  caution.  Our  object  is  to  open,  without 
attempting  or  affecting  to  exhaust  the  su^ect.  Having  illustrated* 
therelore,  thb  first  class  of  Fallacies  at  sufficient  length,  I  shall  pro* 
ceed  to  the  second. 


CHAPTER  IV. 

FALT^CIES  OF  OBSERVATION. 


§  1.  From  the  fallacies  which  are  properly  Prejudices,  or  presump- 
tions antecedent  to,  and  superseding,  proof,  we  pass  to  those  which  he 
in  the  incorrect  performance  of  the  proving  process.  And  as  Proof, 
in  its  widest  extent,  embraces  one  or  more  or  all  of  three  processes. 
Observation,  Generalization,  and  Deduction;  we  shall  consider  in  their 
order  the  errors  capable  of  beino^  committed  in  these  three  operations 
And  first,  of  the  first  mentioned. 

A  fallacy  of  misobservation  may  be  either  negative  or  positive, 
either  Non-observation  or  Mal-observation.  It  is  non-observation, 
when  all  the  error  consists  in  overlooking,  or  neglecting,  facts  or  par- 
ticulars  which  ought  to  have  been  observed.  It  is  mal-observation, 
when  something  is  not  simply  unseen,  but  seen  wrong ;  when  the  fact 
or  phenomenon,  instead  of  being  recognized  for  what  it  is  in  reality* 
is  mistaken  for  something  else. 

§  2.  Non-observation  may  either  take  place  by  overlooking  instances, 
or  by  overlooking  some  of  the  circumstances  of  a  given  instance.  If 
we  were  to  conclude  that  a  fortune-teller  was  a  true  prophet,  fix>m  not 
adverting  to  the  cases  in  which  his  predictions  had  been  falsified  by 
the  event,  this  would  be  non-observation  of  instances :  but  if  we  over- 
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looked  or  remained  ignorant  of  die  fact  that  in  cases  where  the  pre* 
dictions  had  come  true,  he  had  been  in  collusion  with  some  one  who 
had  given  him  the  information  on  which  they  were  grounded,  this 
would  be  non-observation  of  circumstances. 

The  former  case,  in  so  far  as  the  act  of  induction  from  insufficient 
evidence  is  concerned,  does  not  fall  under  this  second  class  of  Fallacies, 
but  under  the  third.  Fallacies  of  Generalization.  In  every  such  case, 
however,  there  are  two  defects  or  errors  instead  of  one :  there  is  die 
error  of  treating  the  insufficient  evidence  a^  if  it  were  sufficient,  which 
is  a  Fallacy  of  die  third  class ;  and  there  is  the  insufficiency  itself;  die 
not  having  better  evidence ;  which,  when  such  evidence,  or  in  odier 
words,  when  other  instances,  were  to  be  had,  is  Non-observation  ;  and 
the  erroneous  inference,  so  far  as  it  is  to  be  attributed  to  this  cause,  is 
a  Fallacy  of  the  second  class. 

It  belongs  not  to  our  purpose  to  treat  of  non-observation  as  arising 
from  casual  inattendon,  from  general  slovenliness  of  mental  habits,  want 
of  due  practice  in  the  use  of  die  observing  faculdes,  or  insufficient  in- 
terest in  the  subject  The  quesdon  pertinent  to  logic  is — Grranting 
the  want  of  complete  competency  in  the  observer,  on  what  points 
b  diat  insufficiency  on  his  poit  l&ely  to  lead  him  wrong  1  or  radier, 
what  sorts  of  instances,  or  of  circumstances  in  any  given  instance, 
are  most  likely  to  escape  die  notice  of  observers  generally;  of  mankind 
at  large  1 

§  3.  First,  then,  it  is  evident  that  when  the  instances  on  one  side  of 
a  question  are  more  likely  to  be  remembered  and  recorded  than  those 
on  the  other ;  especially  if  diere  be  any  strong  motive  to  preserve  the 
memory  of  the  first  but  not  of  the  latter ;  these  last  are  likely  to  be 
overlooked,  and  escape  the  observadon  of  the  mass  of  mankind.  This 
b  the  recognized  explanadon  of  the  credit  given,  in  spite  of  reason 
and  evidence,  to  many  classes  of  imposters :  to  quack  doctors,  and  for- 
tune-tellers in  all  ages ;  to  the  *'  cunning  man"  of  modem  dmes,  and 
the  oracles  bf  old.  Few  have  considered  the  extent  to  which  thb 
fallacy  operates  in  practice,  even  in  the  teedi  of  the  most  palpable 
negative  evidence.  A  striking  example  of  it  is  the  faith  which  the 
uneducated  pordon  of  the  agricultural  classes,  in  diis  and  other  coun- 
tries, continue  to  repose  in  the  prophecies  as  to  weather  supplied  by 
almanac  makers:  although  every  season  affords  to  diem  numerous 
cases  of  completely  erroneous  prediction;  but  as  eveiy  season  also 
furnishes  some  cases  in  which  the  prediction  b  verified,  thb  is  enough 
to  keep  up  the  credit  of  the  prophet,  with  people  who  do  not  reflect  on 
the  number  of  instances  requisite  for  what  we  have  called,  in  our  in 
ductive  terminology,  the  Elimination  of  Chance ;  since  a  certain  num 
ber  of  casual  coincidences  not  only  may  but  will  happen,  between  any 
two  unconnected  events. 

Coleridge,  in  one  of  the  essays  in  the  Friend,  has  very  happily 
illustrated  the  matter  we  are  now  considering,  in  discussing  the  ongin 
of  a  proverb,  "  which,  differently  worded,  is  to  be  found  in  all  die 
languages  of  Europe,"  viz.,  "  Fortune  favors  fools."  This  proverb, 
says  he,  **  admits  of  various  explanations.  It  may  arise  from  pity,  and 
the  soodiing  persuasion  that  Providence  is  eminently  watchful  over  the 
helpless,  and  extends  an  especial  care  to  those  who  are  not  capable  of 
cAnng  for  themselves.     So  used,  it  breathes  the  same  feeling  as  'God 
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tempers  the  wind  to  the  shorn  lamb/  or  the  more  sportive  adage,  that 
'  the  fairies  take  care  of  children  and  tipsy  folk.' "  So  far,  the  notion 
partakes  of  the  character  of  a  fallacy  of  Generalization.  But  he  con- 
tinues, "  The  persuasion  itself,  in  addition  to  the  general  religious 
feeling  of  mankmd,  and  the  scarcely  less  general  love  of  the  marvelous^ 
may  be  accounted  for  from  our  tendency  to  exaggerate  all  effects,  that 
seem  disproportionate  to  their  visible  cause,  and  all  circumstances  that 
are  in  any  way  strongly  contrasted  with  our  notions  of  the  persons 
under  them."  Omitting  some  further  explanations  which  would  refer 
the  error  to  mal-observation,  or  to  the  other  species  of  non-observation 
(that  of  circumstances),  I  take  up  the  quotation  further  on.  '*  Unfore- 
seen coincidences  may  have  greatly  helped  a  man,  yet  if  they  have 
done  for  him  only  what  possibly  fix>m  his  own  abilities  he  might  have 
effected  for  himself,  his  good  woik  will  excite  less  attention,  and  the 
instances  be  less  remembered.  That  clever  men  should  attain  their 
objects  seems  natural,  and  we  neglect  the  circumstances  that  perhaps 
produced  that  success  of  themselves,  without  the  intervention  of  skill 
or  foresight ;  but  we  dwell  on  the  &ct  and  remember  it,  as  something 
strange,  when  the  same  happens  to  a  weak  or  ignorant  man.  So  too, 
though  the  latter  should  fail  in  his  undertakings  from  concurrences 
that  might  have  happened  to  the  wisest  man,  yet  his  failure  being  no 
more  than  might  have  been  expected  and  accounted  for  from  his  folly, 
it  lays  no  hold  on  our  attention,  but  fleets  away  among  the  other  undis- 
tinguished waves  in  which  the  stream  of  ordinary  life  murmurs  by  us, 
ana  is  forgotten.  Had  it  been  as  true  as  it  was  notoriously  false,  that 
tJiose  all-embracing  discoveries,  which  have  shed  a  dawn  of  science  on 
the  art  of  chemistiy,  and  give  no  obscure  promise  of  some  one  great 
constitutive  law,  in  the  light  of  which  dwell  dominion,  and  the  power 
of  prophecy;  if  these  discoveries,  instead  of«having  been,  as  they  really 
were,  preconcerted  by  meditation,  and  evolved  out  of  his  own  intellect, 
had  occurred  by  a  set  of  lucky  accidents  to  the  illustrious  father  and 
founder  of  philosophic  alchemy ;  if  they  had  presented  themselves  to 
Professor  Davy  exclusively  in  consequence  of  his  luck  in  possessing  a 
particular  galvanic  battery ;  if  this  battery,  as  far  as  Davy  was  con- 
cerned, had  itself  been  an  accident,  and  not  (as  in  point  of  fact  it  was) 
desired  and  obtained  by  him  for  the  purpose  of  insuring  the  testimony 
of  experience  to  his  principles,  and  in  order  to  bind  down  material 
nature  under  the  inquisition  of  reason,  and  force  from  her,  as  by  tor- 
ture, unequivocal  answers  to  prepared  and  jfreconceived  questions, — 
yet  still  they  would  not  have  been  talked  of  or  described  as  instances 
of  Itick,  but  as  the  natural  results  of  his  admitted  genius  and  known 
skUl.  But  should  an  accident  have  disclosed  similar  discoveries  to  a 
mechanic  at  Birmingham  or  Sheffield,  and  if  the  man  should  grow  rich 
in  consequence,  and  partly  by  the  envy  of  his  neighbors  and  partly 
with  good  reason,  be  considered  by  them  as  a  man  heloto  par  vol  the 
general  powers  of  his  underetanding ;  then,  '  O  what  a  lucky  fellow ! 
Well,  Fortune  does  favor  fools — that's  for  certain! — ^It  is  always  so!* 
And  forthwith  the  exclaimer  relates  half  a  dozen  similar  instances. 
Thus  accumulating  the  one  sort  of  facts  and  never  collecting  the  other, 
we  do,  as  poets  in  their  diction,  and  quacks  of  all  denominations  do  in 
their  reasoning,  put  a  part  for  the  whole,  and  at  once  soothe  our  envy 
and  gratify  our  love  of  the  marvelous,  bv  the  sweeping  proverb. 
Fortune  favors  fools." 
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This  passage  very  happily  sets  forth  the  manner  in  which,  under  thi 
loose  mode  of  induction  which  proceeds  ^er  enumeratioTiem  simplicemf 
not  seeking  for  instances  of  such  a  kind  as  to  he  decisive  of  the  ques- 
tion, but  generalizing  from  any  which  occur,  or  rather  which  are 
remembered,  opinions  grow  up  with  the  apparent  sanction  of  experi* 
ence,  which  have  no  foundation  in  the  laws  of  nature  at  all.  ''  Itaque 
recte  respondit  ille,"  (we  may  say  with  Bacon,*)  **  qui  cum  suspensa 
tabula  in  templo  ei  monstraretur  eorum,  qui  vota  solverant,  quod 
naufragii  periculo  elapsi  sint,  atque  interrogando  premeretur,  anne 
tum  quidem  Deorum  numen  agnosceret,  qusesivit  denuo,  At  ubi  sunt 
illi  depicti  qui  post  vota  nuncupata  perierunt  ?  £adem  ratio  est  fere 
onmis  superstitionis,  ut  in  Astroiogicis,  in  Somniis,  Ominibus,  Neme* 
sibus,  et  nujusmodi ;  in  quibus,  homines  delectati  hujusmodi  vanitati- 
bus,  advertunt  eventus,  ubi  implentur ;  ast  ubi  fallunt,  licet  multo  fire- 
quentius,  tamen  negliffunt,  et  prsetereunt."  And  he  proceeds  to  say, 
that  independently  of  the  love  of  the  marvelous,  or  any  other  bias  m 
the  inclinations,  there  is  a  natural  tendency  in  the  intellect  itself  to  this 
kind  of  fallacy ;  since  the  mind  is  more  moved  by  affirmative  instances, 
although  negative  ones  are  of  most  use  in  philosophy :  ''Is  tamen 
humane  intellectui  error  est  proprius  et  perpetuus,  ut  mag^  moveatux 
et  excitetur  Affirmativis,  quam  Negativis ;  cum  rite  et  ordine  aequum 
se  utrique  praebere  debeat ;  quin  contra,  in  omni  Axiomate  vero  con- 
stituendo,  major  vis  est  instantise  negativae.'' 

But  the  greatest  of  all  causes  of  non-observation  is  a  preconceived 
opinion.  This  it  is  which,  in  all  ages,  has  made  the  whole  race  oi 
mankind,  and  every  separate  section  of  it,  for  the  most  part  unobser- 
vant of  all  facts,  however  abundant,  even  when  passing  under  their  own 
eyes,  which  are  contradictory  to  any  first  appearance,  or  any  received 
tenet.  It  is  worth  while  to  recall  occasionally  to  the  oblivious  memory 
of  mankind,  some  of  the  striking  instances  in  which  opinions  that  the 
simplest  experiment  would  have  shown  to  be  erroneous,  continued  to 
be  entertained  because  nobody  ever  thougjit  of  trying  that  experiment. 
One  of  the  most  remarkable  of  these  was  exhibited  in  the  Copemican 
controversy.  The  opponents  of  Copernicus  argued  that  the  earth  did 
not  move,  because  if  it  did,  a  stone  let  fall  from  the  top  of  a  hi^h  tower 
would  not  reach  the  ground  at  the  foot  of  the  tower,  but  at  a  little  dis- 
tance from  it,  in  a  contrary  direction  to  the  earth's  course;  in  the  same 
manner  Tsaid  they)  as,  if  a  ball  is  let  drop  from  the  mast-head  while 
the  ship  IS  in  full  sail,  it  does  not  fall  exactly  at  the  foot  of  the  mast, 
but  nearer  to  the  stem  of  the  vesseL  The  Copemicans  would  have 
silenced  these  objectors  at  once  if  they  had  tried  dropping  a  ball  from 
the  mast-head,  because  they  would  have  found  that  it  does  fall  exactly 
at  the  foot,  as  the  theory  requires:  but  no;  they  admitted  the  spurious 
fact,  and  struggled  vainly  to  make  out  a  difference  between  tlie  two 
cases.  "  The  ball  was  no  part  of  the  ship— and  the  motion  forward 
was  not  natural,  either  to  the  ship  or  to  the  ball.  The  stone,  on  the 
other  hand,  let  fall  from  the  top  of  the  tower,  was  9,  part  of  the  earth; 
and  therefore,  the  diurnal  and  annual  revolutions  which  were  naturci 
to  the  earth,  were  also  natural  to  the  stone;  the  stone  would,  there- 
fore, retain  the  same  motion  with  the  tower,  and  strike  the  ground  pre- 
cisely at  the  bottom  of  it."t 

*  JVw.  Irg.,  Aph.  46.  f  PLATrils's  Di$terUUion,  aeet  4. 
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Other  examples,  scarcely  less  striluDg,  ore  recorded  by  Mr.  Whewell,* 
where  imaginary  laws  of  nature  have  continued  to  be  received  as  real, 
merely  because  no  one  person  had  steadily  looked  at  facts  which  almost 
every  one  had  the  opportunity  of  observing.  *<A  vague  and  loose 
mode  of  looking  at  facts  very  easily  observable,  left  men  for  a  long 
time  under  the  belief  that  a  body  ten  times  as  heavy  as  another  falls 
ten  times  as  fast;  that  objects  immersed  in  water  are  always  magnified, 
without  regard  to  the  form  of  the  surface;  that  the  magnet  exerts  an 
irresistible  force;  that  crystal  is  always  found  associated  with  ice;  and 
the  like.  These  ^nd  many  other  are  examples  how  blind  and  careless 
man  can  be,  even  in  observation  of  the  plainest  and  commonest  ap« 
pearances ;  and  they  show  us  that  the  mere  faculties  of  perception, 
although  constantly  exercised  upon  innumerable  objects,  may  long  fail 
in  leading  to  any  exact  knowleage." 

The  influence  of  a  preconceived  theory  is  well  exemplified  in  the 
superstitions  of  barbarians  respecting  the  virtues  of  medicaments,  and 
of  charms.  The  negroes,  among  whom  ccnral,  as  of  old  among  our- 
selves, is  worn  as  an  amulet,  affirm,  acccording  to  Dr.  Paris,t  that  its 
color  "  is  always  affected  by  the  state  of  health  of  the  wearer,  it  becom- 
ing paler  in  disease."  On  a  matter  open  to  uiiiversal  observation,  a 
general  proposition  which  has  not  the  smallest  vestige  of  truth,  is 
received  as  a  result  of  experience;  the  preconceived  opinion  prevent* 
ing  all  observation  of  such  instances  as  do  not  accord  with  it. 

§  4.  For  illustration  of  the  first  species  of  non-observation,  that  ol 
Instances,  what  has  now  been  stated  may  suffice.  But  there  may  also 
oe  non-observation  of  some  material  circumstances,  in  instances  which 
have  not  been  altogether  overlooked-*nay,  which  may  be  the  very 
instances  upon  which  the  whole  superstructure  of  a  theory  has  been 
founded.  As,  in  the  cases  hitherto  examined,  a  general  proposition 
was  too  rashly  adopted,  on  the  evidence  of  particulars,  true  indeed,  but 
insufficient  to  support  it ;  so  in  the  cases  to  which  we  now  turn,  the 
particulars  themselves  have  been  imperfectly  observed,  and  the  singru- 
lar  propositions  upon  which  the  generalization  is  grounded,  or  some  at 
least  of  those  singular  propositions  are  false. 

Such,  for  instance,  was  one  of  the  mistakes  committed  in  the  cele- 
brated phlogistic  theory ;  a  doctrine  which  accounted  for  combustion 
by  the  extrication  of  a  substance  supposed  to  be  contained  in  all  com 
bustible  matter,  and  to  which  the  name  phlogiston  was  given.  The 
hypothesis  accorded  tolerably  well  with  superficial  appearances :  the 
ascent  of  flame  naturally  suggests  the  escape  of  a  substance  ;  and  the 
visible  residuum  of  ashes,  in  bulk  and  weight,  generally  falls  extremely 
short  of  the  combustiblo  material.  The  error  was,  non-observation  of 
an  important  portion  of  the  actual  residue,  namely,  the  gaseous  pro- 
ducts of  combustion.  When  these  were  at  last  noticed  and  brought 
into  account,  it  appeared  to  be  an  universal  law,  that  all  substances 
gain  instead  of  losing  weight  by  undergoing  combustion ;  and,  afler 
die  usual  attempt  to  accommodate  the  old  theory  to  the  new  fact  by 
'  means  of  an  arbitrary  hypothesis  (that  phlogiston  had  the  quality  of 
positive  levity  instead  of  gravity),  chemists  were  conducted  to  the  true 

*  Whbwbll*b  PkU.  ofthM  Induetht  Sdmneu^  ii.,  903. 
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explanation,  namely  that  instead  of  a  Bubstance  separated,  there  was 
ou  the  contrary  a  substance  absorbed. 

Many  of  the  absurd  practices  which  haye  been  deemed  to  possess 
medicinal  efficacy,  have  been  indebted  for  their  reputation  to  non- 
observance  of  some  accompanying  circumstance  which  was  the  rea^ 
agent  in  the  cures  ascribed  to  them.  Thus,  of  the  sympathetic  powdei 
of  Sir  Kenelm  Digby :  "  Whenever  any  wound  had  been  inflicted, 
Uiis  powder  was  applied  to  the  weapon  that  had  inflicted  it,  which 
was,  moreover,  covered  with  ointment,  and  dressed  two  or  three  times 
a  day.  The  wound  itself,  in  the  meantime,  was  directed  to  be  brought 
together,  and  carefully  bound  up  with  clean  linen  rags,  but  above  all^ 
to  be  let  alone  for  seven  days,  at  the  end  of  which  period  the  bandages 
were  removed,  when  the  wound  was  generally  found  perfectly  united. 
The' triumph  of  the  cure  was  decreed  to  the  mysterious  agency  of  the 
sympathetic  powder  which  had  been  so  assiduously  applied  to  the 
weapon,  whereas  it  is  hardly  necessary  to  observe  that  the  promptness 
of  the  cure  depended  upon  the  total  exclusion  of  air  from  the  wound, 
and  upon  the  sanative  operations  of  nature  not  having  received  any 
disturbance  from  the  officious  interference  of  art  -  The  result,  beyond 
all  doubt,  furnished  the  first  hint  which  led  surgeons  to  the  improved 
practice  of  healing  wounds  by  what  is  technically  called  the^r^^  inteih 
tion."*  "  In  all  records,"  adds  Dr.  Paris,  "  of  extraordinary  cures 
performed  by  mysterious  agents,  there  is  a  great  desire  to  conceal  the 
remedies  and  other  curative  means  which  were  simultaneously  admin- 
istered with  them :  thus  Oribasius  commends  in  high  terms  a  necklace 
of  Fseony  root  for  the  cui*e  of  epilepsy ;  but  we  learn  that  he  always 
took  care  to  accompany  its  use  with  copious  evacuations,  although  he 
assigns  to  them  no  share  of  credit  in  the  cure.  In  later  times  we  have 
a  good  specimen  of  this  species  of  deception,  presented  to  us  in  a  work 
on  Scrofrda  by  Mr.  Morley,  written,  as  we  are  informed,  for  the  sole 
purpose  of  restoring  the  much  injured  character  and  use  of  the  Ver- 
vain ;  in  which  the  Diithor  directs  the  root  of  this  plant  to  be  tied  with 
a  yard  of  white  satin  riband  around  the  neck,  where  it  is  to  remain 
until  the  patient  is  cured ;  but  mark — during  this  interval  he  calls  to 
his  aid  the  most  active  medicines  in  the  materia  medica  l^t 

In  other  cases  the  cures  really  produced  by  rest,  regimen,  and 
amusement,  have  been  ascribed  to  the  medicinal,  or  occasionally  to 
the  supernatural,  means  which  were  put  in  requisition.  **  The  cele- 
brated John  Wesley,  while  he  commemorates  the  triumph  of  sulphur 
and  supplication  over  his  bodily  infirmity,  forgets  to  appreciate  the 
resuscitating  influence  of  four  months  repose  fit>m  his  apostolic  labors ; 
and  such  is  the  disposition  of  the  human  mind  to  place  confidence  in 
the  operation  of  mysterious  agents,  that  we  find  him  more  disposed  to 
attribute  his  cure  to  a  brown  paper  plaster  of  egg  and  brimstone,  than 
to  Dr.  Fothergill's  salutaiy  prescription  of  country  air,  rest,  asses'  milk, 
and  horse  exercise." J 

In  the  following  example,  the  circumstance  overlooked  was  of  a 
somewhat  different  character.     **  When  the  yellow  fever  raged  in , 
America,  the  practitioners  trusted  exclusively  to  the  copious  use  of 
mercury ;  at  first  this  plan  was  deemed  so  universally  efficacious,  that, 
in  the  enthusiasm  of  the  moment,  it  was  triumphantly  proclaimed  that 

^  PJuBrmacologia,  pp.  23-4.  f  Ibid.,  p.  2S.  t  lUd.,  p.  61. 
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death  never  took  place  after  the  mercury  had  evinced  its  effect  upon 
the  system :  all  this  was  very  true,  but  it  fiimished  no  proof  of  the 
efficacy  of  that  metal,  since  die  disease  in  its  aggravated  form  was  so 
rapid  in  its  career,  that  it  swept  away  its  victims  long  before  the  sys- 
tem could  be  brought  under  mercurial  influence,  while  in  its  milder 
shape  it  passoji  off  equally  well  without  any  assistance  from  art."* 

In  these  examples  the  circumstance  overlooked  was  cognizable  by 
the  senses.  In  other  cases,  it  is  one  the  knowledge  of  which  could 
only  be  arrived  at  by  reasoning ;  but  the  fidlacy  may  still  be  classed 
under  the  head  to  which,  for  want  of  a  more  appropriate  name,  we 
have  given  the  appellation  Fallacies  of  Non-observation.  It  is  not  the 
nature  of  the  faculties  which  ought  to  ha)ve  been  employed,  but  the  non- 
employment  of  them,  which  constitutes  this  natural  Order  of  Fallacies. 
Wherever  the  error  is  negative,  not  positive ;  wherever  it  consists  , 
specially  in  overlookiitg,  in  being  ignorant  or  unmindful  of  some  fact 
which,  if  known  and  attended  to,  would  have  made  a  difference  in  the 
conclusion  arrived  at ;  the  error  is  properly  placed  in  the  Class  which 
we  are  considering.  In  this  Class,  there  is  not,  as  in  aU  other  falla- 
cies there  is,  a  positive  mis-estimate  of  evidence  actually  had.  The 
conclusion  would  be  just,  if  the  portion  which  is  seen  of  the  case  were 
the  whole  of  it ;  but  there  is  another  portion  overlooked,  which  vi- 
tiates the  result. 

For  instance,  there  is  a  remarkable  doctrine  which  has  occasionally 
found  a  vent  in  the  public  speeches  of  unwise  legislators,  but  which 
only  in  one  instance  that  I  am  aware  of  has  received  the  sanction  of  a 
philosopher,  namely  M.  Victor  Cousin,  who,  in  his  preface  to  the  Gk>rgia« 
of  Plato,  contending  that  punishment  must  have  some  other  and  higher 
justification  than  the  prevention  of  crime,  makes  use  of  this  argument 
— ^that  if  punishment  were  only  for  the  sake  of  example,  it  would  be 
indifferent  whether  we  punished  the  innocent  or  the  guilty,  since  the 
pnmshmont,  considered  as  an  example,  is  equally  efficacious  in  either 
case.  Now  we  must,  in  order  to  go  along  vrith  M.  Cousin,  suppose, 
that  the  person  who  feels  himself  under  temptation,  observing  some- 
body punished,  concludes  himself  to  be  in  danger  of  being  punished 
likewise,  and  is  terrified  accordingly.  But  it  is  forgotten  that  if  the 
person  punished  is  supposed  to  be  innocent,  or  even  if  there  be  any 
doubt  of  his  guilt,  the  spectator  wiU  reflect  that  his  ovm  danger,  what- 
ever it  may  be,  is  not  contingent  upon  his  guiltiness,  but  threatens  him 
equally  if  he  remains  innocent,  and  how  therefore  is  he  deterred  firom 
guilt  by  the  apprehension  of  such  punishment  1  M.  Cousin  supposes 
Qiat  men  will  oe  dissuaded  from  guilt  by  whatever  renders  the  condi- 
tion of  the  guilty  more  perilous,  forgetting  that  the  condition  of  the 
innocent  (also  one  of  the  elements  in  the  calculation)  is,  in  the  case 
supposed,  made  perilous  in  precisely  an  equal  degree.  This  is  a  fal- 
lacy of  overlookmg;  or  of  non-observation,  within  the  intent  of  our 
classification. 

Fallacies  of  this  description  are  the  great  stumbling-block  to  just 
views  in  political  economy.  The  economical  workings  of  society  afford 
innumerable  cases  in  which  the  effects  of  a  cause  consist  of  two  sets 
of  phenomena :  the  one  immediate,  concentrated,  obvious  to  vulgar 
eyes,  and  passing,  in  common  apprehension,  for  the  whole  effect ;  the 

*  Pharmmetlogia,  pp.  61-6I» 
3P 
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Other  widely  diffused,  or  ^ying  deeper  under  the  surface,  and  whicA  is 
exactly  contrary  to  the  former,  lake,  for  instance,  the  vulgar notioui 
so  plausible  at  the  first  glance,  of  the  encouragement  given  to  industry 
by  lavish  expenditure.  A,  who  spends  his  whole  income,  and  even 
his  capital,  in  expensive  living,  is  supposed  to  sive  great  employment  to 
labor.  B,  who  bves  upon  a  small  portion,  and  invests  the  remainder  in 
tlie  funds,  is  thought  to  give  Uttle  or  no  employment.  For  everybody 
sees  the  gains  which  are  made  by  A's  tradesmen,  servants,  and  others, 
while  his  money  is  spending.  B's  savings,  on  the  contrary,  pass  into  the 
hands  of  the  person  whose  stock  he  purchased,  who  with  it  pays  a  debt 
he  owed  to  some  banker,  who  lends  it  again  to  some  merchant  or  manu- 
facturer ;  and  the  capital,  being  laid  out  in  hiring  spinners  and  weavers^ 
or  carriers  and  the  crews  of  merchant  vessels,  not  only  gives  immediate 
employment  to  as  much  industry  at  once  as  A  employs  during  the  whole 
of  nis  career,  but  comine  back  with  increase  by  the  sale  of  the  goods 
which  have  been  manufactured  or  imported,  form  a  fund  for  the  em- 
ployment of  the  same  and  perhaps  a  greater  quantity  of  labor  in  per- 
petuity. But  th^  careless  observer  does  not  see,  and  therefore  does 
not  consider,  what  becomes  of  B's  money ;  he  does  see  what  is  done 
with  A's ;  he  observes  the  amount  of  industry  which  A's  profusion 
feeds  J  he  observes  not  the  far  greater  quantity  which  it  prevents  from 
being  fed :  and  thence  the  prejudice,  imiversal  to  the  tmie  of  Adam 
Smi£,  and  even  yet  only  exploded  among  persons  more  than  com- 
monly instructed,  that  prodigality  encourages  industry,  and  parsimony 
is  a  discouragement  to  it. 

The  common  argument  against  fi-ee-trade  is  a  fallacy  of  the  same 
nature.  The  purchaser  of  British  silk  encourages  British  industry ; 
the  purchaser  of  Lyons  silk  encourages  only  French ;  the  former  con- 
duct is  patriotism,  the  latter  ought  to  be  interdicted  by  law.  The 
circumstance  is  overlooked,  that  the  purchaser  of  any  foreign  com- 
modity of  necessity  causes,  directly  or  indirectly,  the  export  of  an 
equivalent  value  of  some  English  article  (beyond  what  would  other- 
wise be,  exported),  either  to  the  same  foreign  country  or  to  some 
other  :  which  fact,  although  from  the  complication  of  the  circumstances 
it  cannot  always  be  verified  by  specific  observation,  no  observation  can 
possibly  be  brought  to  contradict,  while  the  evidence  of  reasoning  upon 
which  it  rests  is  absolutely  irrefragable.  The  fallacy  is,  therefore,  the 
same  as  in  the  preceding  case,  that  of  seeing  a  part  only  of  the  phe- 
nomena, and  imagining  mat  part  to  be  the  whole ;  and  may  be  ranked 
among  Fallacies  of  Non-observation. 

§  5,  To  complete  the  examination  of  the.  second  of  our  ^ye  classes, 
we  have  now  to  speak  of  Mal-observation ;  in  which  the  error  does 
not  lie  in  the  fact  that  something  is  unseen,  but  that  something  seen  is 
seen  wrong. 

Perception  being  infallible  evidence  of  whatever  is  really  perceived, 
the  error  now  under  consideration  can  be  committed  no  otherwise 
than  by  mistaking  for  perception  what  is  in  fact  inference.  We  have 
formerly  shown  how  intimately  the  two  are  blended  in  almost  every- 
thing which  is  called  observation,  and  still  more  in  every  Description.* 
What  is  actually  on  any  occasion  perceived  by  our  senses  bemg  so 

*  Supra,  p.  383. 
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toiQute  in  amount,  and  generally  so  unimportant  a  portion  of  the  state 
of  facts  which  we  wish  to  ascertain  or  to  communicate,  it  would  be 
absurd  to  say  that  either  in  our  observations,  or  in  conveying  their 
result  to  oth^,  we  ought  not  to  mingle  inference  with  fac: :  all  that 
can  be  said  is,  that  when  we  do  so  we  ought  to  be  aware  o^  fhat  we 
are  doing,  and  to  know  what  part  of  the  assertion  rests  upon  conscious- 
ness, and  is  therefore  indisputable,  what  part  upon  inference,  and  is 
therefore  questionable. 

One  of  the  most  celebrated  examples  of  an  universal  error  produced 
try  mistaking  ah  inference  for  the  oirect  evidence  of  the  senses,  was 
ihe  resistance  made,  on  the  ground  of  common  sense,  to  the  Copemican 
system.  People  fancied  they  iaw  the  sun  rise  and  set,  the  stars  revolve 
in  circles  round  the  pole.  We  now  know  that  they  saw  no  such  thing : 
what  they  really  saw  were  a  set  of  appearances,  equally  reconcila- 
ble with  the  theory  they  held  and  widi  a  totally  d^erent  one.  L 
seems  strange  that  such  an  instance  as  this,  of  the  testimony  of  the 
senses  pleaded  with  the  most  entire  conviction  in  favor  of  something 
which  was  a  mere  inference  of  the  judgment,  and,  as  it  turned  out, 
a  false  inference,  should  not  have  opened  the  eyes  of  the  bigots 
of  common  sense,  and  inspired  them  with  a  more  modest  distrust 
'>f  the  competency  of  mere  ignorance  to  judge  the  conclusions  of 
science. 

In  proportion  to  any  person's  deficiency  of  knowledge  and  mental 
cultivation,  is  generally  his  inability  to  discriminate  between  his  infer- 
ences and  the  perceptions  on  which  they  were  gprounded.  Many  a 
marvelous  tale,  many  a  scandalous  anecdote,  owes  its  origin  to  this 
incapacity.  The  narrator  relates,  no£  what  he  saw  or  heard,  but  the 
impression  which  he  derived  &om  what  he  saw  or  heard,  and  of  which 
perhaps  the  g^reater  part  consisted  of  inference,  though  the  whole  is 
related  not  as  inference,  but  as  matter-of-fact.  The  difficulty  of  in- 
ducing witnesses  to  restrain  within  any  moderate  limits  the  intermix- 
ture of  their  inferences  with  the  narrative  of  their  perceptions,  is  well 
known  to  experienced  cross-examiners ;  and  still  more  is  this  the'  case 
when  ignorant  persons  attempt  to  describe  any  natural  phenonlenon. 
''The  simplest  narrative,"  says  Dugald  Stewart,*  "of  the  most  illiterate 
observer  involves  more  or  less  of  hypothesis ;  nay,  in  general,  it  will 
be  found  that,  in  proportion  to  his  ignorance,  the  greater  is  the  number 
df  conjectural  principles  involved  in  his  statements.  A  village  pothe- 
cary  (and,  if  possible,  in  a  still  greater  degree,  an  experienced  nurse) 
19  seldom  able  to  describe  the  plainest  case,  withdut  employing  a  phra- 
seology of  which  every  word  is  a  theory ;  whereas  a  simple  and  gen- 
uine specification  of  the  phenomena  which  mark  a  particular  disease, 
a  specification  unsophisticated  by  fancy,  or  by  preconceived  opinions, 
may  be  regarded  as  unequivocal  evidence  of  a  mind  trained  oy  long 
and  successful  study  to  the  most  difficult  of  all  arts,  that  of  the  faithful 
interpretoHon  of  nature.''t 

*  Element*  ef  the  PhUoeophy  of  the  Jtftiid,  toL  ii.,  ch.  4,  sect.  5. 

t  The  following  anecdote,  related  by  Dr.  Paris  {Pharmaeologia.  pp.  76-7),  is  an  amusing 
instance  of  an  inference  mistaken  for  a  direct  perception.  '*  Shortly  ailer  Sir  Humphry 
Davy  had  succeeded  in  decomposing  the  fixed  alkalies,  a  portion  of  potasrinm"  (a  sub- 
stance so  light  as  to  swim  upon  water)  "  was  placed  in  the  hand  of  one  of  our  most  dis- 
tinffuished  chemists,  with  a  query  as  to  its  nature.  The  philosopher  observing  its  aspect 
and  siilendor  did  not  hesitate  in  pronouncing  it  to  be  metallic,  ana  uniting  at  once  the  idea 
of  weight  with  that  of  metal,  the  evidence  of  his  senses  w^is  even  insufficient  to  lis  sever 
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The  universality  of  the  confusion  between  perceptions  and  the  infer 
ences  drawn  from  them,  and  the  rarity  of  the  power  to  discrinxinate 
the  one  from  the  other,  ceases  to  surprise  us  when  we  consider  that  in 
the  far  greater  number  of  instances  the  actual  perceptions  of  our  senses 
are  of  no  importance  or  interest  to  us  except  as  marks  from  which  we 
infer  something  beyond  them.  It  is  not  the  color  and  superficial  exten- 
sion perceived  by  the  eye  that  are  important  to  us,  but  the  object,  of 
which  those  visible  appearances  testify  the  presence ;  and  where  the 
sensation  itself  is  indifferent,  as  it  generally  is,  we  have  no  motive  to 
attend  particularly  to  it,  but  acquire  a  habit  of  passing  it  over  without 
distinct  consciousness,  and  going  on  at  once  to  the  inference.  So  that 
to  know  what  the  sensation  actually  was,  is  a  study  in  itself,  to  which 
the  painter,  for  example,  has  to  train  himself  by  special  and  long  con- 
tinued discipline  and  application.  In  things  furtlier  removed  frt)m  the 
dominion  of  the  outward  senses,  no  one  wno  has  not  great  experience 
in  psychological  analysis  is  competent  to  break  this  intense  association : 
ana  when  such  analytic  habits  do  not  exist  in  the  requisite  degree,  it  is 
hardly  possible  to  mentioti  any  of  the  habitual  judgments  of  mankind 
on  subjects  of  a  high  degree  of  abstraction,  from  the  being  of  God  and 
the  immortality  of  the  soul  down  to  the  multiplication  table,  which  are 
not,  or  have  not  been»  considered  as-  matter  of  direct  intuition.  In 
saying  this  I  do  not  seek  to  prejudge  the  question  of  transcendental 
metaphysics,  how  far  a  certain  number  of  these  habitual  judgments  are 
really  intuitive,  or  otherwise.  I  only  point  out  the  strength  of  the 
tendency  to  ascribe  an  intuitive  character  to  judgments  which  are  mere 
inferences,  and  ofl»n  false  ones.  No  one  can  doubt  that  many  a  de- 
luded visionary  has  actually  believed  that  he  was  directly  inspired  from 
heaven,  and  that  the  Almighty  h&id  conversed  with  him  face  to  &ce ; 
which  yet  was  only,  on  his  part,  a  conclusion  drawn  from  appearances 
to  his  senses  or  feelings  in  his  internal  consciousness  which  were  alto- 
gether an  insufficient  foundation  for  any  such  belief.  The  caution, 
therefore,  which  is  needful  against  this  class  of  errors,  could  not  with 
any  propriety  have  been  foregone ;  thoueh  to  determine  whether,  on 
any  of  the  great  questions  (^  metaphysics,  such  errors  are  actually 
committed,  belongs  not  to  this  place,  but,  as  I  have  so  of^en  said,  to  a 
different  science. 

ideas  so  insepenbly  associated  in  his  mind,  and,  balancing  the  specimen  on  his  fingers,  he 
exclaimed,  *  it  is  certainly  metallic,  and  wry  pondtnuMj  *'  He  mistook  his  judgmmi  of  the 
ponderosity  of  the  sabstance  for  a  teHMotion  of  it 


FALLACIES   OF   GENERALIZATION.  485 


CHAPTER  V. 

FALLACIES  OF  GENERALIZATION. 

§  1.  The  class  of  Fallacies  of  which  we  are  now  to  speak,  is  the 
most  extensive  of  all ;  embracing  a  greater  number  and  variety  of 
imfounded  inferences  than  any  of  the  other  classes,  and  which  it  is  even 
more  difficult  to  reduce  to  sub-classes  or  species.  If  the  attempt  made 
in  the  preceding  Books  to  define  the  principles  of  well-grounded  gener- 
alization has  been  successful,  all  generalizations  not  conformable  to 
those  principles  might,  in  a  certain  sense,  be  brought  under  the  present 
class :  when  however  the  rules  are  known  and  kept  in  view,  but  a 
casual  lapse  committed  in  the  application  of  them,  this  is  a  blunder, 
not  a  fallacy.  To  entitle  an  error  of  generalization  to  the  latter  epithet, 
it  must  b^  committed  on  principle ;  ihdre  must  lie  in  it  some  erroneous 
general  conception  of  the  inductive  process ;  the  legitimate  mode  of 
drawing  conclusions  from  observation  and  experiment  must  be  funda- 
mentally misconceived. 

Without  attempting  anything  so  chimerical  as  an  exhaustive  classifi- 
cation of  aU  the  misconceptions  which  can  exist  on  the  subject,  let  us 
content  ourselves  with  noting,  among  the  cautions  which  might  be 
suggested,  a  few  of  the  most  useful  and  needful. 

§  2.  In  the  first  place,  there  are  certain  kinds  of  generalization  which, 
.  the  principles  alreadv  laid  down  be  correct,  wust  be  groundless : 
experience  cannot  afibrd  the  necessary  conditions  for  establishing  them 
by  a  correct  induction.  Such,  for  instance,  are  aU  inferences  from  the 
order  of  nature  existing  on  the  earth,  or  in  the  solar  system,  to  that 
which  may  exist  in  remote  parts  of  the  universe;  where  the  phenom- 
ena, for  aught  we  know,  may  be  entirely  different,  or  may  succeed  one 
another  according  to  different  laws,  or  even  according  to  no  fixed  law 
at  all.  Such,  again,  in  matters  dependent  on  causation,  are  all  universal 
negatives,  all  propositions  that  assert  impossibility.  The  non-existence 
of  any  ^ven  phenomenon,  however  uniformly  experience  may  as  yet 
have  testified  to  the  fact,  proves  at  most  that  no  cause,  adequate  to  its 
production,  has  yet  maniiested  itself;  but  that  no  such  causes  exist  in 
nature  can  only  be  inferred  if  we  commit  the  absurdity  of  supposing 
that  we  know  all  the  forces  in  nature.  The  supposition  would  at  least 
be  premature  while  our  acquaintance  with  some  even  of  those  which 
we  do  know  is  so  extremely  recenL  And  however  much  our  knowV 
odge  of  nature  may  hereaner  be  extended,  it  is  not  easy  to  see  how 
that  knowledge  could  ever  be  complete,  or  how,  if  it  were,  we  could 
ever  be  assured  of  its  being  so. 

The  only  laws  of  nature  which  afford  sufficient  warrant  for  attribut- 
ing impossibility,  are  first,  those  of  number  and  extension,  which  are 
paramount  to  the  laws  of  the  succession  of  phenomena,  and  not  ex- 
posed to  the  agency  of  couuteracting  causes ;  and  secondly,  the  univer- 
sal law  of  causality  itself.  That  no  variation  in  any  effect  or  consequent 
will  take  place  while  the  whole  of  the  antecedents  remain  the  same, 
may  be  anirmed  with  full  assurance.  But,  that  the  addition  of  some 
new  antecedent  might  not  entirely  alter  and  subvert  the  accustomed 
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consequent,  or  that  antecedents  competent  to  do  this  do  not  exist  ii 
nature,  we  are  in  no  case  empowered  positively  to  conclude. 

.  §  3.  It  is  next  to  be  remarked  that  all  generalizations  which  profess 
like  the  theories  of  Thales,  Democritus,  and  others  of  the  early  Grreek 
philosophers,  to  resolve  all  things  into  some  one  element,  or,  like  many 
modern  theories,  to  resolve  phenomena  radically  different  into  the 
same,  are  necessarily  false.  By  radically  different  phenomena  I  mean 
impressions  on  our  senses  which  differ  in  quality,  and  not  merely  in 
degree.  On  this  subject  what  appeared  necessary  was  said  in  the 
chapter  on  the  Limits  to  the  Explanation  of  Laws  of  Nature;  but  as 
the  fallacy -is  even  in  our  own  times  a  common  one,  I  shall  touch  upon 
it  somewhat  further  in  this  place. 

When  we  say  that  the  force  which  holds  the  planets  in  their  orbits 
is  resolved  into  gravity,  or  that  the  force  which  make  substances  com- 
bine chemically  is  resolved  into  electricity,  we  assert  in  the  one  case 
what  is,  and  in  the  other  case  what  might,  and  probably  will  ultimately 
be  a  legitimate  result  of  induction.  In  both  these  cases,  motion  is 
resolved  into  motion.  The  assertion  is,  that  a  case  of  motion,  which 
was  supposed  to  be  special,  and  to  follow  a  distinct  law  of  its  own, 
conforms  to  and  is  included  in  the  general  law  which  regulates  another 
class  of  motions.  But,  from  these  and  similar  generalizations,  counte* 
nance  and  currency  has  been  given  to  attempts  to  resolve  not  motion 
into  motion,  but  heat  into  motion,  light  into  motion,  sensation  itself  into 
motion  (as  in  Hartley's  doctrine  of  vibrations) ;  states  of  consciousness 
into  states  of  the  nervous  system,  as  in  the  ruder  forms  of  the  materi- 
alist philosophy;  vital  phenomena  into  mechanical  or  chemical  pro- 
cesses, as  in  some  schools  of  physiology. 

Now  I  am  far  from  pretenaing  that  it  may  not  be  ccq^able  of  proof^ 
or  that  it  would  not  be  a  very  important  addition  to  our  knowledge  if 
proved,  that  certain  motions  in  the  particles  of  bodies  are  among  the 
conditions  of  the*})roduction  of  heat  or  light;  that  certain  assignable 
physical  modifications  of  the  nerves  may  be  among  the  conditioM  not 
only  of  our  sensations  or  emotions,  but  even  of  our  thoughts;  that  cer- 
tain mechanical  and  chemical  conditions  may,  in  the  order  of  nature,  be 
sufHcient  to  determine  to  action  the  physiological  laws  of  life.  All  I 
insist  upon,  in  common  with  every  sober  thinker  since  modem  science 
has  been  definitively  constituted,  is,  that  it  shall  not  be  supposed  that  by 
proving  these  things  one  step  would  be  made  towards  a  real  explanation 
of  heat,  light,  or  sensation;  or  that  the  generic  peculiarity  of  those 
phenomena  can  be  in  the  least  degree  evaded  by  any  such  discoveries, 
iiowever  well  established.  Let  it  be  shown,  for  instance,  that  the 
most  complex  series  of  physical  causes  and  effects  succeed  one  another 
in  the  eye  and  in  the  brain  to  produce  a  sensation  of  color;  rays  falling 
upon  the  eye,  refracted,  converging,  crossing  one  another,  making  an 
inverted  image  on  the  retina,  and  after  this  a  motion — ^let  it  be  a 
vibration  or  a  rush  of  nervous  fluid,  or  whatever  else  you  are  pleased  to 
suppose,  along  the  optic  nerve-— a  propagation  of  this  motion  to  the 
brain  itself,  and  as  many  more  different  motions  as  you  choose;  BtHl, 
at  the  end  of  these  motions,  there  is  something  which  is  not  a  modon, 
there  is  a  feeling  or  sensation  of  color.  Whatever  number  of  motions 
we  may  be  able  to  interpolate,  and  whether  they  be  real  or  imaginary, 
we  shall  still  find,  at  the  end  of  the  series,  amotion  antecedent  and  a  coIot 


FALLACIES   OP   GENERAIJZATION.  487 

consequent.  The  mode  in  which  any  one  of  the  motions  produces  the 
next,  might  possibly  be  susceptible  of  explanation  by  sonie  general 
law  of  motion  previouBly  known;  but  the  mode  in  which  the  last  mo- 
tion produces  me  sensation  of  color,  cannot  be  explained  by  any  law 
of  motion;  it  is  the  law  of  color;  which  is,  and  must  always  remain  a 
peculiar  thing.  Where  our  consciousness  recognizes  between  two 
phenomena  an  inherent  distinction ;  where  we  are  sensible  of  a  differ- 
ence which  is  not  merely  of  degree,  and  feel  that  no  adding  one  of  the 
phenomena  to  itself  would  produce  the  other;  any  theory  which 
attempts  to  bring  either  under  the  laws  of  the  other  must  bo  false ; 
though  a  theory  which  merely  treats  the  one  as  a  cause  or  condition  of 
the  other,  may  possibly  be  true.  • 

§  4.  Among  the  remaining  forms  of  erroneous  generalization,  sev- 
eral of  those  most  worthy  of  and  most  requiring  notice  have  fallen  under 
our  examination  in  former  places,  where,  in  mvestigadng  the  rules  of 
correct  induction,  we  have  had  occasion  to  advert  to  the  distinction 
between  it  and  some  conamon  mode  of  the  incorrect.  In  this-  number 
is  what  I  have  formerly  caUed  the  natural  Induction  of  uninquiring 
minds,  the  Induction  of  the  ancients,  which  proceeds  'per  enumeratiO' 
nem  nmplicem:  "  This,  that,  and  the  other  A  are  B,  I  cannot  think  of 
any  A  which  is  not  B,  therefore  every  A  is  B."  As  a  final  condem- 
nation of  this  rude  and  slovenly  mode  of  generalization,  I  will  quote 
Bacon's  emphatic  denunciation  of  it ;  the  most  important  part,  as  I  have 
more  than  once  ventured  to  assert,  of  the  permanent  service  rendered 
by  him  to  philosophy.  ''  Inductio  quae  prpcedit  per  enumerationem 
simplicem,  res  puerills  est,  et  precario  concludit,''  (concludes  only  by 
your  leave,  or  provisionally,)  "  et  periculo  exponitur  ab  instantii  con- 
tradictori^,  et  plerumque  secundum  pauciora  quam  par  est,  et  ex  his 
iamtummodo  qua  prasto  sunt  pronunciat.  At  Inductio  quae  ad  inven- 
tionem  et  demonstrationem  Scientiarum  et  Artium  erit  utilis,  Naturam 
separare  debet,  per  rejectiones  et  exclusiones  debitas ;  ac  deinde  post 
negativas  tot  quot  suificiunt,  super  affirmatives  concludere." 

I  have  already  said  that  the  mode  of  Simple  Enumeration  is  still  the 
common  and  received  method  of  Induction  in  whatever  relates  to  man 
and  society.  Of  this  a  very  few  instances,  mAre  by  way  of  memento 
than  of  instruction,  may  suffice.  What,  for  example,  is  to  be  thought 
of  all  the  **  common-sense"  maxims  for  which  the  following  may  serve 
as  the  universal  formula :  "  Whatsoever  has  never  been,  will  never 
be."  As  for  example  :  negroes  have  never  been  as  civilized  as  whites 
sometimes  are,  therefore  it  is  impossible  they  should  be  so.  Women, 
as  a  class,  have  not  hitherto  equaled  men  as  a  class  in  intellectual 
energy  and  comprehensiveness,  therefore  they  are  necessarily  inferior. 
Society  cannot  prosper  without  this  or  the  other  institution ;  e,  g,,  in 
Aristotle's  time,  without  slavery ;  in  later  times,' without  an  established 
priesthood,  vrithout  artificial  distinctions  of  ranks,  &c.  One  working 
man  in  a  thousand,  educated,  while  the  nine  hundred  and  ninety-nine 
remain  uneducated,  has  usually  aimed  at  raising  himself  opt  of  his 
class,  therefore  education  makes  people  dissatisfied  with  their  condi- 
tion in  life.  Bookish  men,  taken  from  speculative  pursuits  and  set  to 
work  on  something  they  know  nothing  about,  have  generally  been 
found  or  thought  to  do  it  ill ;  therefore  philosophers  are  unfit  for  busi* 
ness,   &c.,  &c     All  these   are  inductions  by  simple  enumeration. 
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Reasons  baying  some  reference  to  die  canons  of  scientific  investiffatioB- 
may  have  been  given  or  attempted  to  be  givc^n  for  several  oithese 
propositions;  but  to  the  multitude  of  those  v;ho  parrot  them,  the 
enumeratio  sitftplex,  ex  hu  tantummodo  qua  proito  sun:  pronuncians^ 
is  the  sole  evidence.  Their  fallacy  consists  in  thisy  th9.t  they  are  induc- 
tions without  elimination ;  there  has  been  no  real  comparison  of  in- 
stances, nor  even  ascertainment  of  the  material  circumstances  in  any 
given  instance.  There  is  also  the  further  error,  of  forgetting  that  such 
generalizations,  even  if  w^l  established,  cannot  be  ultimate  truths,  but 
must  be  the  results  of  other  laws  much  more  elementary  ;  and  there- 
fore could  at  most  be  admitted  as  empirical  laws,  holding  good  veithin 
the  limits  of  space  and  time  by  which  the  particular  observations'  that 
suggested  the  generalization  were  bounded. 

This  error  of  placing  mere  empirical  laws,  and  laws  in  which  there 
is  no  direct  evidence  of  causation,  on  the  same  footing  of  certainty  aa 
laws  of  cause  an  eflfect,  and  error  which  is  at  the  root  of  perhaps  the 
greater  number  of  bad  inductions,  is  exemplified  only  in  its  grossest 
form  in  the  kind  of  generalizations  to  which  we  have  now  referred. 
These,  indeed,  do  not  possess  even  the  degree  of  evidence  which  per- 
tains to  a  well-ascertained  empirical  law ;  but  admit  of  refutation  on 
the  empirical  ground  itself,  vrithout  ascending  to  causal  laws.  A  little 
reflection,  indeed,  will  show  that  mere  negations  can  only  form  the 
ground  of  the  lowest  and  least  valuable  kind  of  empirical  law.  A 
phenomenon  has  never  been  noticed ;  this  only  proves  that  the  condi 
dons  of  that  phenomenon  have  not  yet  occurred  m  human  experience, 
but  does  not  prove  that  they  may  not  occur  to-morrow.  There  is  a 
higher  kind  of  empirical  law  than  this,  namely,  when  a  phenomenon 
which  is  observed  presents  within  the  limits  of  observation  a  series  of 
gradations,  in  which  a  regularity,  or  something  like  a  mathematical 
law,  is  perceptible :  from  which,  therefore,  something  may  be  ration* 
ally  presumed  as  to  those  terms  of  the  series  which  are  beyond  the 
limits  of  observation.  But  in  negation  there  are  no  gradations,  and  no 
series :  the  generalizations,  therefore,  which  deny  the  possibility  of  any 
given  condition  of  Man  and  Society  merely  because  it  has  never  yet 
been  witnessed,  cannot  possess  this  higher  degree  of  validity  even  as 
empirical  laws.  What  is  more,  the  minuter  examination  which  that 
higher  order  of  empirical  laws  presupposes,  being  applied  to  the  sub- 
ject matter  of  these,  not  only  does  not  confirm  but  actually  refutes 
them.  For  in  reality  the  past  history  of  Man  and  Society,  instead  of 
exhibiting  them  as  immovable,  unchangeable,  incapable  of  ever  pre- 
senting new  phenomena,  shows  them  on  the  contrary  U>  be,  in  many 
most  important  particulars,  not  only  changeable,  but  actutaly  undexgo- 
ing  a  progressive  change.  The  empirical  law,  therefore,  best  expres- 
sive, in  most  cases,  of  the  genuine  result  of  observation,  would  be,  not 
that  such  and  such  a  phenomenon  vrill  continue  unchanged,  but  that  it 
will  continue  to  change  in  some  particular  manner. 

Accordingly,  while  almost  all  generalizations  relating  to  Man  and 
Society,  antecedent  to  the  last  fifty  years,,  have  erred  in  the  gross  way 
which  we  have  attempted  to  characterize,  namely,  by  implicitly  as- 
suming that  human  nature  and  society  will  for  ever  revolve  in  the 
same  orbit,  and  exhibit  essentially  the  same  phenomena ;  which  is  also 
the  vulgar  error  of  practicalism  and  common  sense  in  our  own  day, 
especially  in  Great  Britain;  the  more  thinking  minds  of  the  present 
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age,  having  applied  a  Qiore  nunute  analysis  to  the  past  records  of  oui 
race,  have  for  the  most  part  adopted  the  contrary  opinion,  that  the 
human  species  is  in  a  ptate  of  necessary  progression,  and  that  from  the 
terms  of  the  series  which  are  past  we  may  infer  with  certainty  those 
which  are  yet  to  come.  Of  this  doctrine,  considered  as  a  philosophical 
tenet,  we  shall  have  occasion  to  speak  fully  in  the  concluding  Book. 
If  not,  in  all  its  forms,  free  from  error,  it  is  at  least  always  free  from 
the  gross  and  stupid  error  which  we  previously  exemplified.  But,  in  all 
except  the  most  eminently  philosophical  minds,  it  is  infected  with  pre- 
cisely the  same  kind  of  fadlacy  as  tnat  is.  For  we  must  remember  that 
even  this  other  and  better  generalization,  the  progressive  change  in  the 
condition  of  the  human  species,  is,  afier  all,  but  an  empirical  law :  to 
which,  moreover,  it  is  not  difficult  to  point  out  exceedingly  large  excep- 
tions ;  and  even  if  these  could  be  got  rid  of,  either  by  disputing  the  facts 
or  by  explaining  and  limiting  the  theory,  the  general  objection  remains 
valia  against  the  supposed  law,  as  applicable  to  any  other  than  what,  in 
our  third  Book,  were  termed  Adjacent  Cases.  For  not  only  is  it  no  ulti- 
mate, but  not  even  a  causal  law.  Changes  do  indeed  take  place  in 
human  affairs,  but  every  one  of  those  changes  depends  upon  determi 
nate  causes ;  the  "  progressibility  of  the  species"  is  not  a  cause,  but  a 
summary  expression  for  the  general  result  of  all  the  causes.  So  soon 
as,  by  a  quite  different  sort  of  induction,  it  shall  be  ascertained  what 
causes  have  produced  these  successive  changes  from  the  beginning  of 
history  in  so  far  as  they  have  really  taken  place,  and  by  what  causes  of  a 
contrary  tendency  they  have  been  occasionally  checked  or  entirely  coun- 
teracted, we  shall  then  be  prepared  to  predict  the  future  with  reason- 
able foresight :  we  shall  be  in  possession  of  the  real  law  of  the  future ; 
and  shaU  be  able  to  declai*e  upon  what  circumstances  the  continuance 
of  the  same  onward  movement  will  eventually  depend.  But  this  it  is 
the  error  of  many  of  the  more  advanced  thinkers,  in  the  present  age, 
to  overlook ;  and  to  imagine  that  the  empirical  law  collected  from  a 
mere  comparison  of  the  condition  of  our  species  at  different  past  times, 
is  a  real  law,  is  the  law  of  its  changes,  not  only  past  but  also  to  come. 
The  truth  is,  that  the  causes  upon  which  the  phenomena  of  the  moral 
world  depend,  are  in  every  a^e,  and  almost  in  every  country,  com- 
bined in  some  different  proportion ;  so  that  it  is  scarcely  to  be  expect- 
ed that  the  general  residt  of  them  all  should  conform  very  closely,  in 
its  details  at  least,  to  any  uniformly  proffressive  series.  And  all 
generalizations  which  affirm  that  mankind  have  a  tendency  to  grow 
better  or  worse,  richer  or  poorer,  more  cultivated  or  more  barbarous, 
that  population  increases  taster  than  subsistence,  or  subsistence  than 
population,  that  inequality  of  fortunes  has  a  tendency  to  increase  or  to 
break  down,  and  the  like,  propositions  of  considerable  value  as  empiri- 
cal laws  within  certain  (but  generally  rather  narrow)  limits,  are  in 
reality  true  or  false  according  to  times  and  circumstances. 

What  we  have  sdid  of  empirical  generalizations  from  times  past  to 
times  still  to  come,  holds  equally  true  of  similar  generalizati  ms  from 
present  times  to  times  past ;  when  men  whose  acquaintance  vnth  moral 
and  social  facts  is  confined  to  their  own  age,  take  the  men  and  the 
things  of  that  age  for  the  type  of  men  and  things  in  general,  and  apply 
without  scruple  to  the  interpretation  of  the  events  of  history,  the  em- 
pirical laws  which  represent  sufficiently  for  daily  guidance  the  com- 
mon phenomena  of  human  nature  at  that  time  and  in  that  particular 
30, 
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Rtate  of  society.  If  examples  are  wanted ,  almost  eyery  historical  work, 
until  a  yei*y  recent  period,  abounded  in  them.  The  same  may  be  said 
of  those  who  generalize  empirically  from  the  people  of  their  own 
country  to  the  people  of  other  countiies,  as  if  human  beings  felt, 
judged,  and  acted,  everywhere  in  the  same  manner. 

(  §  5.  In  the  foregoing  instances,  the  distinction  is  confounded  between 
empirical  laws,  which  express  merely  the  customary  order  of  the  suc- 
cession of  effects,  and  the  laws  of  causation  on  which  the  effects  depend. 
There  may,  howerer,  be  incorrect  generalization  when  this  mistake 
is  not  committed ;  when  the  investigation  takes  its  proper  direction, 
that  of  causes,  and  the  result  erroneously  obtained  purports  to  be  a 
really  causal  law.    • 

The  most  vulgar  form  of  this  fallacy  is  that  which  is  commonly  called 
post  hoCf  ergo  propter  hoc,  or  cum  hoc,  ergo  propter  hoc.  As  when  it  is 
inferred  that  England  owes  her  industrial  preeminence  to  her  restric- 
tions on  commerce :  as  when  the  old  school  of  financiers,  and  I  am 
sorry  to  add,  Coleridge,  maintained  that  the  national  debt  was  one  of 
the  causes  of  the  national  prosperity :  as  when  the  excellence  of  the 
Church,  of  the  Houses  of  Lords  and  Commons,  of  the  procedure  of 
the  law  courts,  &c.,  are  inferred  from  the  mere  fact  that  the  country 
has  prospered  under  them.  In  these  and  similar  cases,  if  it  can  be 
rendered  probable  by  other  evidence  that  the  supposed  causes  have 
some  tendency  to  produce  the  effect  ascribed  to  them,  the  fact  of  its 
having  been  produced,  though  only  in  one  instance,  is  of  some  value 
as  a  verification  by  specific  experience :  but  in  itse^  it  goes  scarcely 
any  way  at  all  towards  establishing  such  a  tendency,  since,  admitting 
the  effect,  a  hundred  other  antecedents  could  show  an  equally  strong 
title  of  that  kind  to  be  considered  as  the  cause. 

In  these  examples  we  see  bad  generalization  d  posteriori,  or  empir- 
icism properly  so  called  :  causation  infeired  from  casual  conjunction, 
without  either  due  elimination,  or  any  presumption  arising  from  known 
properties  of  the  supposed  agent.  But  bad  generalization  h  priori  is 
tuUy  as  common ;  which  is  properly  called  false  theory ;  conclusions 
drawn,  by  way  of  deduction,  from  properties  of  some  one  agent  which 
is  known  or  supposed  to  be  present,  all  other  coexisting  agents  being 
overlooked.  As  the  former  is  the  error  of  sheer  ignorance,  so  the 
latter  is  especially  that  of  instructed  minds ;  and  is  mainly  committed 
in  attempting  to  explain  complicated  phenomena  by  a  simpler  theory 
than  their  nature  admits  of.  As  when  one  school  of  physicians  sought 
for  the  universal  principle  of  all  disease  in  '*  lentor  and  morbid  viscid- 
ity of  the  blood,"  and  imputing  most  bodily  derangements  to  mechan- 
ical obstructions,  thought  to  cure  them  by  mechanical  remedies  ;*  while 
another,  the  chemical  school,  **  acknowledged  no  source  of  disease  but 
the  presence  of  some  hostile  acid  or  alkali,  or  some  deranged  con- 

*  "  Tha8  Foarcray,"  says  Dr.  Paris,  "explained  the  operation  of  mercury  b^  its  specific 
gravity,  and  the  advocates  of  this  doctrine  favored  the  general  introduction  ol  the  prepara- 
lions  of  iron,  especially  in  schirrus  of  the  spleen  or  Uver,  upon  the  same  hypothetical  prin- 
ciple ;  for,  say  tney,  whatever  is  most  forcible  in  removing  the  obstruction  must  be  the 
noMMt  proper  instrument  of  cure ;  such  is  steel,  which,  besides  the  attenuating  power  with 
which  it  18  furnished,  has  still  a  greater  force  m  this  case  from  the  gravity  of  its  particles, 
vhich,  being  seven  times  specifically  heavier  than  any  vegetable,  acts  in  proportion  with 
stronger  impulse,  and  therefore  is  a  more  powerful  deobstruent    This  may  be  taken  as  a 
oecimen  of  the  style  in  which  these  mechanical  physicians  reasoned  and  practised"' 
^harmacolf^pay  pp.  38-9. 
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dition  in  the  chemical  composition  of  the  fluid  or  solid  parts/'  and 
conceived,  therefore,  that  "  sdl  remedies  must  act  by  producing  chem- 
ical changes  in  the  body.  We  find  Toumefort  busily  engaged  in  test- 
ing every  ve^table  juice,  in  order  to  discover  in  it  some  traces  of  an 
acid  or  alkalme  ingredient,  which  might  confer  upon  it  medicinal  ac- 
tivity. The  &tal  errors  into  which  such  an  hypothesis  was  liable  to 
betray  the  practitioner,  receive  an  awful  illustration  in  the  history  of 
the  memorable  fever  that  raged  at  Ley  den  in  the  year  1699,  and  which 
consigned  two^thirds  of  the  population  of  that  city  to  an  untimely 
grave ;  an  event  which  in  a  great  measure  depended  upon  the  Pro- 
fessor Sylvius  de  la  Boe,  who  having  just  embraced  the  chemical  doc- 
trines of  Van  Helmont,  assigned  the  origin  of  the  distemper  to  a  pre- 
vailing acid,  and  declared  that  its  cure  could  alone  be  efltected  by  the 
copious  administration  of  absorbent  and  testaceous  medicines."*  John 
Brown,  the  author  of  the  &mous  Brunonian  Theory,  **  generalized  dis- 
eases, and  brouffht  all  within  the  compass  of  two  grand  classes,  those 
of  increased  and  diminished  excitement ;"  and  maintained  '*  that  every 
agent  which  could  operate  on  the  human  body  was  a  stimulant,  having 
an  identity  of  action,  and  differing  only  in  the  degree  of  its  force  ;  so 
that  accoiding  to  his  views  the  lancet  and  the  brandy  bottle  were  but 
the  opposite  extremes  of  one  and  the  same  class."t 

These  abeirations  in  medical  theory  have  their  exact  parallels  in 
politics.  All  the  doctrines  which  ascribe  absolute  goodness  to  partic- 
ular forms  of  government,  particular  social  arrangements,  and  even  to 
particular  modes  of  education,  without  reference  to  the  state  of  civiliza> 
tion  and  the  various  distinguishing  characters  of  the  society  for  which 
they  are  intended,  are  open  to  the  sam3  objection — ^that  of  assuming 
one  class  of  influencing  circumstances  to  be  the  paramount  rulers  of 
phenomena  whibh  depend  in  an  equal*  or  greater  degree  upon  many 
others.  But  on  these  considerations  it  ia  the  less  necessary  that  we 
should  now  dwell,  as  they  will  occupy  our  attention  very  largely  in 
the  concluding  Book. 

§  6.  The  last  of  the  modes  of  erroneous  generalization  to  which  I 
shall  advert,  is  that  to  which  we  mav  give  the  name  of  False  Analogies. 
This  Fallacy  stands  distinguished  m>m  those  already  treated  of  by  the 
peculiarity,  that  it  does  not  even  simulate  a  complete  and  conclusive 
induction,  but  consists  in  the  n^s^^ppl^^^&^^on  of  an  argument  which  is 
at  best  only  admissible  as  an  inconclusive  presumption,  where  real 
proof  is  unattainable. 

An  argument  flrom  analogy,  is  an  inference  tl^at  what  is  true  in  a  cer- 
tain case  is  true  in  a  case  known  to  be  somewhat  similar,  but  not  known 
to  be  exactly  parallel,  that  is,  to  be  similar  in  all  the  material  circum- 
stances. An  object  has  the  property  B :  another  object  is  not  known  to 
have  that  property,  but  resembles  the  first  in  a  property  A,  not  known  to 
be  connected  with  B ;  and  the  conclusion  to  which  the  analogy  points, 
is  that  this  object  has  the  property  B  also.  As,  for  example,  that  the 
planets  are  inhabited  because  the  earth  is.  The  planets  resemble  the 
earth  in  describing  elliptical  orbits  round  the  sun,  in  being  attracted 
by  it  and  by  one  another,  in  being  spherical,  revolving  upon  their  axes 
Ice ;  but  it  is  not  known  that  any  of  these  properties,  or  all  of  them 

*  PkarmaeohgtOf  pp.  39,  40.  f  Ibid.,  p.  43. 


I 


I 


4192  FALLACIES. 

together,  are  the  conditioM  upon  which  the  possession  of  inhabitants 
is  dependent,  or  are  even  marks  of  those  conditions.  Nevertheless, 
so  long  as  we  do  not  know  what  the  conditions  are,  they  may  be  con-  i 

nected  by  some  law  of  nature  with  those  common  properties ;  and  to  ' 

the  extent  of  that  possibility  the  planets  are  more  likely  to  be  inhabited, 
than  if  they  did  not  resemble  the  earth  at  alL  This  non-assignable 
and  generally  small  increase  of  probability,  beyond  what  would  other- 
wise exist,  is  all  the  evidence  which  a  conclusion  can  derive  from 
analogy.  For  if  we  have  any  the  slightest  reason  to  suppose  any  real 
connexion  between  the  two  properties  A  and  B,  die  Hrgument  is  no 
longer  one  of  analogy.  If  it  had  been  ascertained  (I  purposely  put 
an  absurd  supposition)  that  there  was  any  cokmexion,  by  causation, 
between  the  tact  of  revolving  round  an  axis  and  the  existence  of  ani- 
mated beings,  or  if  there  were  any  reasonable  ground  for  even  suspect- 
ing such  a  connexion,  a  probability  would  arise  of  the  existence  of 
inhabitants  in  the  planets,  which  might  be  of  any  degree  of  strength, 
up  to  a  complete  induction ;  but  we  should  then  infer  the  &ct  from  the 
ascertained  or  presumed  law  of  causation,  and  not  from  the  analogy  of 
%}^Q  earth. 

The  name  analogy,  however,  is  sometimes  employed  by  extension, 
to  denote  those  arguments  of  an  inductive  character,  but  not  amount- 
ing to  a  real  induction,  which  are  employed  to  strengtben  the  argument 
drawn  fix>m  a  simple  resemblance.  Though  A,  the  property  common 
to  the  two  cases,  cannot  be  shown  to  be  die  cause  or  effect  of  B,  the 
analogical  reasoner  will  endeavor,  if  he  can,  to  show  that  there  is  some 
less  close  degree  of  connexion  between  them ;  that  A  is  one  of  a  set 
of  conditions  from  which,  when  all  united,  B  would  result ;  or  is  an 
occasional  effec  of  some  cause  which  has  been  known  also  to  produce 
B;  and  the  like.  Any  of  which  things,  if  shown,  would  lender  the 
existence  of  B  by  so  much  more  probable,  than  if  there  had  not  been 
even  that  amount  of  known  connexion  between  B  and  A. 

Now  an  error,  or  fallacy,  of  analogy  may  occur  in  two  ways.  Some* 
times  it  consists  in  employing  an  argument  of  either  of  the  above  kinds 
with  correctness  indeed,  but  overrating  its  probative  force.  This  very 
common  abeiration  is  sometimes  supposed  to  be  particularly  incident 
to  persons  distinguished  for  their  imagination ;  but  in  reality  it  is  the 
characteristic  intellectual  vice  of  those  whose  imaginations  are  barren, 
either  from  want  of  exercise,  natural  Refect,  or  the  narrovmess  of  their 
range  of  ideas.  To  such  minds,  objects  present  themselves  clothed  in 
but  few  properties ;  and  as,  therefore,  few  analogies  between  one  ob- 
ject and  another  occur  to  them,  they  almost  invariably  overrate  the 
degree  of  importance  of  those  few :  while  one  whose  iancy  takes  a 
wider  range,  perceives  and  remembers  so  many  analories  tending  to 
conflicting  conclusions,  that  he  is  not  so  likely  to  lay  undue  stress  upon 
any  of  them.  We  always  find  that  those  are  the  greatest  slaves  to 
metaphorical  language  who  have  but  one  set  of  metaphors. 

But  this  is  only  one  of  the  modes  of  error  in  the  employment  of 
arguments  of  analogy.  There  is  another,  more  properly  deserving  the 
name  of  fallacy;  namely,  when  resemblance  in  one  point  is  inferred 
from  resemblance  in  another  point,  although  there  is  not  only  no 
evidence  to  connect  the  two  circumstances  by  way  of  causation,  but 
the  evidence  tends  positively  to  disconnect  them.  This  is  properly  tbe 
Fallacy  of  False  Analogies. 
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As  a  first  instance,  we  may  cite  that  favorite  argument  in  defence 
of  absolute  power,  drawn  from  the  analogy  of  paternal  government  in 
a  family,  which  government  is  not,  and  by  umversal  admission  ought 
not  to  be,  controUed  by  (though  it  sometimes  ought  to  be  controlled 
for)  the  children.  Paternal  government,  in  a  fiimily,  works  well; 
therefore,  says  the  argument,  despotic  goveniment  in  a  state  will  work 
well :  implying  "diat  the  beneficial  working  of  parental  government 
depends,  in  the  family,  upon  the  only  point  whicn  it  has  in  common 
with  political  despotism,  namely,  irresponsibility.  Whereas  it  does  not 
depend  upon  that,  but  upon  two  other  attributes  of  parental  govern- 
ment, the  affection  of  the  parent  for  the  children,  and  the  superiority  of 
the  parent  in  vnsdom  and  experience ;  neither  of  which  properties  can 
be  reckoned  upon,  or  are  at  all  likely  to  exist,  between  a  political 
despot  and  his  subjects ;'  and  when  either  of  these  circumstances  fails, 
even  in  the  family,  and  the  influence  of  the  irresponsibility  is  allowed 
to  work  uncorrected,  the  result  is  anything  but  good  government. 
This,  therefore,  is  a  iklse  analogy. 

Another  example  is  the  not  uncommon  dictum,  that  bodies  politic 
have  youth,  maturity,  old  age,  and  death,  like  bodies  natural :  that 
after  a  certain  duration  of  prosperity,  they  tend  spontaneously  to  decay. 
This  also  is  a  false  analogy,  because  the  decay  of  the  vital  powers  in 
an  animated  body  can  be  distinctly  traced  to  the  natural  progress  of 
those  very  changes  of  structure  which,  in  their  earlier  stages,  constitute 
its  grovTth  to  maturity;  while  in  the  body  politic  the  progress  of  those 
changes  cannot,  genersdly  speaking,  have  any  effect  but  the  still  further 
continuance  of  growth :  it  is  the  stoppage  of  that  progress,  and  the 
commencement  of  retrogression,  that  alone  would  constitute  decay. 
Bodies  politic  die,  but  it  is  of  disease,  or  violent  death :  they  have  no 
old  age. 

The  following  sentence  from  Hooker's  Ecdestctitical  Poiity  is'  an 
instance  of  a  false  analogy  from  physical  bodies  to  what  are  called 
bodies  politic.  "As  there  could  be  in  natural  bodies  no  motion  of  any- 
thing unless  there  were  some  which  moveth  all  things,  and  continueth 
immovable ;  even  so  in  politic  societies  there  must  be  some  unpunish- 
able, or  else  no  man  shall  suffer  punishment."  There  is  a  double 
fallacy  here,  for  not  only  the  analogy,  but  the  premise  from  which  it  is 
drawn,  is  untenable.  The  notion  that  there  must  be  something  im- 
movable which  moves  all  others,  is  the  old  scholastic  error  of  a  jfrimum 
mobile,  * 

Some  of  the  fiilse  analogies  upon  which  systems  of  physics  were 
confidently  grounded  in  the  time  of  the  Greek  philosophers,  are  such 
as  we  now  call  fanciful;  not  that  the  resemblances  are  not  oflen  real, 
but  that  it  is  long  since  any  one  has  been  inclined  to  draw  from  them 
the  inferences  which  were  then  dravm.  Such,  for  instance,  are  the 
curious  speculations  of  the  Pythagoreans  on  the  subject  of  numbers. 
Finding  mat  the  distances  of  the  planets  bore  or  seemed  to  bear  to  one 
another  a  proportion  not  varying  much  from  that  of  the  divisions  of  the 
monochord,  they  inferred  from  it  the  existence  of  an  inaudible  music, 
that  of  the  spheres  ;  as  if  the  music  of  a  harp  had  depended  solely  on 
the  numerical  proportions,  and  not  on  the  material,  nor  even  on  the  ex 
istence  of  any  material,  any  strings  at  all.  It  has  been  similarly  ima* 
gined  that  certain  combinations  of  numbers,  which  were  found  to  pre- 
vail in  some  natural  phenomena,  must  run  through  the  whole  of  nature : 
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as  that  there  must  bo  four  elements,  because  there  are  four  possiblo 
combinations  of  hot  and  cold,  wet  and  dry :  that  there  must  be  seven 
planets,  because  there  were  seven  metals,  and  even  because  there  were 
seven  days  of  the  week.  Kepler  himself  thought  that  there  could  be 
only  six  planets  because  there  were  only  five  regular  solids.  With  these 
we  may  class  the  i  easonings,  so  common  in  the  spciculations  of  the 
ancients,  founded  upon  a  supposed  perfection  in  nature ;  meaning  by 
nature  the  customary  order  of  events  as  they  take  place  of  themselves 
without  human  inteiference.  This  also  is  a  rude  guess  at  an  analogy 
supposed  to  pervade  all  phenomena,  however  dissimilar.  Since  what 
was  thought  to  be  perfection  appeared  to  obtain  in 'some  phenomena, 
it  was  inferred  to  obtain  in  all.  **  We  alv^^ys  suppose  that  which  is 
better  to  take  place  in  nature,  if  it  be  possible/'  says  Aristotle :  and 
the  vaguest  and  most  heterogeneous  qualities  being  confounded  to- 
gether under  tha  notion  of  being  better,  there  was  no  limit  to  the  wild* 
ness  of  the  inferences.  Thus,  because  the  heavenly  bodies  were  **  per- 
fect," they  must  move  in  circles,  and  uniformly.  For  "  they"  (the 
Pythagoreans)  "would  not  allow,"  says  Greminus,*  **  of  any  such  disor- 
der among  divine  and  eternal  things,  as  that  they  should  sometimes 
move  quicker  and  sometimes  slower,  and  sometimes  stand  still ;  for  no 
one  would  tolerate  such  anomaly  in  the  movements  even  of  a  man 
who  was  decent  and  orderly.  The  occasions  of  life,  however,  are 
often  reasons  for  men  going  quicker  or  slower,  but  in  the  incorrupt- 
ible nature  of  the  stars,  it  is  not  possible  that  any  cause  can  be  alleged 
of  quickness  or  slowness."  It  is  seeking  an  argument  of  analog^y  very 
far  to  suppose  that  the  stars  mutft  observe  the  rules  of  decorum  in  gait 
and  carriage,  prescribed  for  themselves  by  the  long-bearded  philos- 
ophers satirized  by  Lucian. 

As  late  as  the  Copemican  controversy  it  was  urged  as  an  argument 
in  favor  of  the  true  theory  of  the  solar  system,  that/'  itplaced  the  fire, 
the  noblest  element,  in  the  centre  of  the  univoi-He."!*  This  was  a  rem- 
nant of  the  notion  that  the  order  of  nature  must  be  perfect,  and  that 
perfection  consisted  in  confonnity  to  rules  of  precedency  in-  dignity, 
either  real  or  conventional.  Again,  reverting  to  numbers:  certain 
numbers  were  perfect,  therefore  those  numbers  must  obtain  in  the 
great  phenomena  of  nature.  Six  was  a  perfect  number,  that  is,  equal 
to  the  sum  of  all  its  factors ;  an  additional  reason  why  there  must  be 
exactly  six  planets.  The  Pythagoreans,  on  the  other  band,  attributed 
perfection  to  the  number  ten ;  but  agreed  in  thinking  that  the  perfect 
number  must  be  somehow  realized  in  the  heavens;  and  knowing  only 
of  nine  heavenly  bodies  to  make  up  the  enumeration,  they  asserted 
''  that  there  was  an  cmtichtJum  or  counter-earth,  on  the  o^er  side  of  the 
sun,  invisible  to  us."|  Even  Huygens  was  persuaded  ihat  when  the 
number  of  the  heavenly  bodies  had  reached  twelve,  it  could  not  admit 
of  any  further  increase.  Creative  power  could  not  go  beyond  that 
sacred  number. 

Some  curious  instances  of  false  analogy  are  to  be  found  in  the  argu- 
ments of  the  Stoics  to  prove  the  equal^  of  all  crimes,  and  the  equal 
wretchedness  of  all  who  had  not  realized  their  idea  of  perfect  virtue. 
Cicero,  towards  the  end  of  his  Fourth  Book  De  Finibut,  states  some 

•  I  Quote  from  Mr.  Whewell's  Hiai,  oftht  Ind,  iS^,  L  166. 
t  ilJl.  U  365.  t  iUd..  7a 
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of  these  as  follows.  "  Ut,  inquit,  in  fidibus  pluriniis,  si  nulla  earum  ita 
contents  numeris  sit,  ut  concentum  servare  possit,  omnes  eeque  incon- 
tentad  eint ;  sic  peccata,  quia  discrepant,  asque  discrepant :  paria  sunt 
igitur."  To  which  Cicero  himself  aptly  answers,  "  aequo  contingit  om^ 
nibus  fidibus,  ut  incontents  sint ;  illud  non  continue,  ut  eeque  incon- 
tentse."  The  Stoic  resumes :  "  Ut  enim,  inquit,  gubernator  aequo 
peccat,  si  palearum  navem  evertit,  et  si  auri ;  item  aequo  peccat  qui 
parentem,  et  qui  servum,  injuria  verberat ;"  assuming,  that  because 
the  magpaitude  of  the  interest  at  stake  makes  no  difference  in  the  mere 
defect  of  skill,  it  can  make  none  in  the  moral  defect :  a  false  analogy. 
Again,  '*  Quis  ignorat,  si  plures  ex  alto  emerRore  velint,  propius  fore  eos 
quidem  ad  respirandum,  qui  ad  summam  jam  aquam  appropinquant, 
sed  nihilo  magis  respirare  posse,  quam  eos,  qui  sunt  m  profundo] 
Nihil  ergo  adjuvat  procedere,  et  progredi  in  virtute,  quominus  miserri- 
mus  sit,  antequam  ad  eam  pervenerit,  quoniam  in  aqua  nihil  adjuvat : 
et  quoniam  Catuli,  qui  jam  despecturi  sunt,  caeci  aequo,  et  ii  qui  mode 
nati ;  Platonem  quoque  necesse  est,  quoniam  nondum  videbat  sapieu- 
tiam,  aequo  caecum  animo,  ac  Phalarim  fuisse."  Cicero,  in  his  own 
person,  combats  these  false  analogies  by  other  analogies  tending  to 
an  opposite  conclusion.  '*  Ista  similia  non  sunt,  Cato  :  . . . .  Ilia  sunt 
similia ;  hebes  acies  est  cuipiam  oculorum  :  cprpore  alius  languescit : 
hi  curatione  adhibit^  levaatur  in  dies  :  alter  valet  plus  quotidie  :  alter 
videt  Hi  similes  sunt  omnibus,  qui  virtuti  student ;  levantur  vitiis,, 
levantur  erroribus.*' 

§  7.  In  these  and  all  other  arguments  drawn  from  remote  analogies, 
and  from  metaphors,  which  are  cases  of  analogy,  it  is  apparent  (espe- 
cially when  we  consider  the  extreme  ^cility  of  raising  up  contrary  anal- 
ogies and  conflicting  metaphors),  that  so  far  from  the  metaphor  or 
analogy  proving  anything,  die  applicability  of  the  metaphor  is  the  very, 
thing  to  be  maoe  out.  It  has  to  be  shown  that  in  the  two  cases  asserted 
to  be  analogous,  the  same  law  is  really  operating ;  that  between  the 
known  resemblance  and  the  inferred  one  there  is  some  connexion  by 
means  of  causation.  Cicero  and  Cato  might  have  bandied  opposite 
analogies  forever :  it  rested  with  each  of  them  to  prove  by  just  induc- 
tion, or  at  least  to  render  probable,  that  the  case  resembled  the  one  set 
of  analogous  cases  and  not  the  other,  in  the  circumstances  upon  which 
the  disputed  question  really  hinged.  Metaphors,  for  the  most  part, 
therefore,  assume  the  proposition  which  they  are  brought  to  prove : 
their  use  is,  to  aid  the  apprehension  of  it  |  to  make  clearly  and  vividly 
comprehended  what  it  is  that  the  person  who  employs  the  metaphor  is 
proposing  to  make  out;  and  sometimes  also,  by  what  media  he  proposes 
to  do  so.  For  an  apt  metaphor,  though  it  cannot  prove,  often  suggests 
the  pfoof. 

Fcfr  instance,  when  Mr.  Carlyle,  rebuking  the  Byronic  vein,  says 
that  *'  strength  does  not  manifest  itself  in  spasms,  but  in  stout  bearing 
of  burdens ;"  the  metaphor  proves  nothing,  it  is  no  argument*  only  an 
allusion  to  an  argument ;  in  no  other  way  however  could  so  much  of 
argument  be  so  completely  suggested  in  so.  few  words.  In  fact,  this 
admirable  expression  suggests  a  whole  train  of  reasoning,  which  it 
would  take  many  sentences  to  write  out  at  length.  As  thus :  Motions 
which  are  violent  but  brief,  which  lead  to  no  end,  and  are  not  under 
the  contio.  ^f  the  will,  are,  in  the  physical  body,  moro  incident  to  a 
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weak  than  to  a  strong  constitution.  If  this  be  owing  to  a  cause  which 
equally  operates  in  what  relates  to  the  mind,  the  same  conclusion  will 
hold  thdre  likewise.  But  such  is  really  the  fact.  For  the  body's 
liability  to  these  sudden  and  uncontrollable  motions  arises  from  irrita- 
bility, that  is,  uTtusual  susceptibility  of  being  moved  out  of  its  ordinary 
course  by  transient  influences  :  which  may  equally  be  said  of  the  mind. 
And  this  susceptibility,  whether  of  mind  or  body,  must  arise  from  a 
weakness  of  the  forces  which  maintain  and  carry  on  the  ordinary  ac- 
tion of  the  system.  All  this  is  conveyed  in  Mr.  Carlyle's  short  sen- 
tence. And  since  the  causes  are  alike  in  the  body  and  in  the  mind,  the 
analogy  is  a  just  one,  and  the  maxim  holds  of  the  one  as  much  as  of 
the  o£her. 

Thus  we  see  that  the  metaphor,  although  no  proof  but  a  statement 
of  the  thing  to  be  proved,  states  it  in  terms  which,  by  suggesting  a 
parallel  case,  put  the  mind  upon  the  track  of  the  real  proof.  The 
hearer  says,  **  Strength  does  not  manifest  itself  in  spasms — ^very  true ; 
and  for  what  reason  V^  Then  in  discovering  the  reason,  he  finds  it  pre- 
cisely as  applicable  to  the  mind  as  it  is  to  the  body.  This  mode,  there- 
fore, of  conveying  an  argument,  independently  of  its  rhetorical  advan- 
tages, has  a  logical  value ;  since  it  not  only  suggests  the  grounds  of 
the  conclusion,  but  points  out  another  case  in  which  those  grounds 
have  been  found,  or  at  least  deemed  to  be,  sufficient. 

On  the  other  hand,  when  Bacon,  who  is  equally  conspicuous  in  the 
use  and  abuse  of  figurative  illustration,  says  that  the  stream  of  time 
has  brought  down  to  us  only  the  least  valuable  part  of  the  vmtings  of 
the  ancients,  as  a  river  carries  fix>th  and  straws  noating  on  its  siirfiace, 
while  more  weighty  objects  sink  to  the  bottom ;  this,  even  if  the  asser- 
tion illustrated  by  it  were  true,  would  be  no  good  illustration,  there 
being  no  parity  of  cause.  The  levity  by  which  substances  float  on  a 
stream,  and  the  levity  which  is  synonymous  with  worthlessness,  have 
nothing  in  common  except  the  name ;  and  (to  show  how  little  value 
there  is  in  the  metaphor)  we  need  only  change  the  word  into  buoyancy ^ 
to  turn  the  semblance  of  argument  involved  in  Bacon's  illustration 
directly  against  himself. 

A  metaphor,  then,  is  not  to  be  considered  as  an  argument,  but  as 
an  assertion  that  an  argument  exists ;  that  a  parity  subsists  between 
the  case  from  which  the  metaphor  is  drawn  and  tibat  to  which  it  is 
applied.  This  parity  may  exist  though  the  two  cases  be  apparently 
very  remote  from  one  another:  the  only  resemblance  existing  between 
them  may  be  a  resemblance  of  relations,  an  analogy  in  Ferguson's  and 
Archbishop  Whately's  sense.  As  in  the  instance  quoted  fi:om  Mr. 
Carlyle :  there  is  no  resemblance  between  convulsions  of  the  body  and 
fits  of  passion  in  the  mind,  considered  in  themselves ;  the  resemblance 
is  between  the  relation  which  convulsions  of  the  body  bear  to  its  ordi- 
nary motions,  and  that  which  fits  of  passion  in  the  mind  bear  to  its 
steadier  feelings.  Thus,  where  the  real  di£ference  between  the  two 
cases  is  the  widest ;  where  the  metaphor  seems  the  most  far-fetched, 
the  analogy  the  most  remote ;  and  where,  consequently,  a  limited  and 
literal  understanding  would  be  most  apt  to  shut  itself  up  within  its 
intrenchment  of  prose,  and  refuse  adnuttance  to  the  metaphor,  under 
an  idea  that  cases  so  very  unlike  can  throw  no  light  upon  each  other ; 
it  is  oflen  in  those  very  cases  that  the  argument  which  the  metaphot 
involves  and  suggests  is  the  most  conclusive. 


FALLACIES   OF   GENERALIZATION.  49*) 

§  8.  To  terminate  the  subject  of  Fallacies  of  Generalization,  it  re- 
mains to  be  said,  that  the  most  fertile  source  of  them  is  bad  classifica- 
tion; bringing  together  in  one  group,  and  under  one  name,  things 
which  have  no  common  properties,  or  none  but  such  as  are  too  unim 
portant  to  allow  general  propositions  of  any  considerable  value  to  bo 
made  respecting  the  class.  The  misleading  effect  is  greatest,  when  a 
word  which,  in  common  use  expresses  some  definite  fact,  is  extended 
by  slight  links  of  connexion  to  cases  in  which  that  fact  does  not  exist, 
but  some  other  or  others  only  slightly  resembling  it.  Thus  Bacon,* 
in  speaking  of  the  Idola  or  Fallacies  arising  from  notions  temere  et 
inaqualiter  d  rebus  abstracts,  exemplifies  them  by  the  notion  of  Humi- 
ilum  or  Wet,  so  familiar  in  the  physics  of  antiquity  and  of  the  middle 
ages.  *'Invenietur  verbum  istud,  Humidum,  nihil  aliud  quam  nota 
confusa  diversarum  actionum,  qu88  nuUam  constantiam  aut  reductionem 
patiuntur.  Significat  enim,  et  quod  circa  aliud  corpus  facile  se  cir- 
cumfiindit;  et  quod  in  se  est  indeterminabile,  nee  consistere  potest; 
et  quod  facile  cedit  undique ;  et  quod  fecile  se  dividit  et  dispei^t ;  et 
quod  facile  se  unit  et  coUigit ;  et  quod  facile  fluit,  et  in  motu  ponitur ; 
et  quod  alteri  corpori  facile  adhseret,  idque  madefacit;  et  quod  facile 
roducitur  in  liquidum,  sivd  colliquatur,  cum  antea  consisteret.  Itaque 
quum  ad  htijus  nominis  prsedicationem  et  impositionem  ventum  sit, 
si  alia  accipias,  flamma  humida  est ;  si  alia  accipias,  aer  humidus  non 
est ;  si  alia,  pulvis  minutus  humidus  est ;  si  alia,  vitrum  humidum  est : 
ut  facile  appareat,*  istam  notionem  ex  aqui  tantum,  et  communibus  et 
vulgaribus  liquoribus,  absque  uUft  debitft  verificatione,  temere  abstrac- 
tarn  esse." 

Bacon  himself  is  not  exempt  from  a  similar  accusation  when  inquir- 
ing into  the  nature  of  heat ;  where  he  occasionally  proceeds  like  one 
who,  seeking  for  the  cause  of  hardness,  after  examinmcr  that  quality  in 
iron,  fiint,  and  diamond,  should  expect  to  find  that  it  is  something 
which  can  be  traced  also  in  hard  water,  a  hard  knot,  and  a  hard 
heart. 

The  word  itCvTjai^  in  the  Greek  philosophy,  and  the  words  Genera- 
tion and  Corruption  both  thep  and  long  afterwards,  denoted  such  a 
multitude  of  heterogeneous  phenomena,  that  any  attempt  at  philo- 
sophizing in  which  those  words  were  used  was  idmost  as  necessarily 
abortive  as  if  the  word  hard  had  been  taken  to  denote  a  class  including 
all  the  things  mentioned  above.  Klvriaig,  for  instance,  which  properly 
signified  ^notion,  was  taken  to  denote  not  only  all  emotion  hftit  even  all 
change  :  d^olioac^  being  recognized  as  one  of  the  modes  of  Klvtioig. 
The  effect  was,  to  connect  with  evei^  form  of  dXXoicDOig  or  change, 
ideas  drawn  from  motion  in  the  proper  and  literal  sense,  and  which 
had  no  real  connexion  with  any  other  kind  oiiclvTiaig  than  'that.  Aris- 
totle and  Plato  labored  under  a  continual  embarrassment  £com  this 
misuse  of  terms.  But  if  we  proceed  further  in  this  direction  we  shall 
encroach  upon  the  Fallacy  of  Ambiguity,  which  belongs  to  a  different 
class,  the  last  in  order  of  our  classification.  Fallacies  of  Confusion. 

•  Nov.  Org.f  Aph.  00. 
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CHAPTER  VI. 

FALLACIES  OF  RATIOCINATION. 

.§  1.  AVe  have  now,  in  oar  progress  through  the  classes  of  Fallaciesi 
arrived  at  those  to  which,  ib  the  common  books  of  logic,  the  appellatioc 
is  in  general  exclusively  appropriated ;  those  which  have  their  seat  in 
the  ratiocinative  or  deductive  part  of  the  investigation  of  truth.  (>n 
these  fallacies  it  is  the  less  necessary  for  us  to  insist  at  any  length,  as 
they  have  been  so  admirably  treated  in  a  work  familiar  to  almost  aU, 
in  diis  country  at  least,  who  feel  any  interest  in  these  speculationa. 
Archbishop  Whately's  Logic,  Against  the  more  obvious  rorms  of  this 
class  of  &llacies,  die  rules  of  the  syllogism  are  a  complete  protection. 
Not  (as  we  have  so  often  said)  that  £e  ratiocination  cannot  be  good 
unless  it  be  in  the  form  of  a  syllogism ;  but  that,  by  showing  it  in  that 
form,  we  are  surie  to  discover  if  it  be  bad,  or  at  least  if  it  contain  any 
fallacy  of  this  class. 

§  2.  Among  Fallacies  of  Ratiocination  we  ought^  perhaps,  to  include 
the  errors  committed  in  processes  which  have  the  appearance  only,  not 
the  reality,  of  an  inference  from  premisses ;  the  fallacies  connected  with 
the  conversion  and  8equip(^lency  of  propositions.  I  believe  errors  of 
this  description  to  be  far  more  frequently  committed  than  is  generally 
supposed,  or  than  their  extreme  obviousness  might  seem  to  admit  o£ 
For  example,  the  simple  conversion  of  an  universal  affirmative  propo- 
sition, All  A  are  B  therdfore  all  B  are  A,  I  take  to  be  a  very  common 
•kfrm  of  error :  though  committed,  like  many  other  &llacies,  oftener  in 
the  silence  of  diought  than  in  express  words,  for  it  can  scarcely  be 
clearly  enunciated  VTithout  being  detected.  And  so  vrkh  another  form 
of  &.llacy,  not  substantially  different  £rom  the  preceding ;  the  erroneous 
conversion  of  an  hypothetical  proposition.  The  proper  converse  of  an 
hypothetical  proposition  is  this :  If  the  consequent  be  false,  the  ante- 
cedent is  false ;  but  this,  If  the  consequent  be  true,  the  antecedent  if 
true,  by  no  means  holds  good,  but  is  an  error  corresponding  to  the 
simple  conversion  of  an  universal  affirmative.  Yet  hardly  anything  is 
more  common  than  for  people,  in  their  private  thoughts,  to  draw  this 
inference.  As  when  the  conclusion  is  accepted*  which  it  so  often  is, 
for  proof  bf  the  premisses.  That  the  premisses  cannot  be  true  if  the 
conclusion  is  false,  is  the  unexceptionaole  foundation  of  the  legitimate 
mode  of  reasoning  called  a  redttctio  ad  dbiurdvm.  But  men  continu- 
ally think  and  express  themselves  as  if  they  also  believed  that  the 
premisses  cannot  be  false  if  the  conclusion  is  true.  The  truth,  or  sup* 
posed  truth,  of  the  inferences  which  follow  from  a  doctrine,  often  ena- 
bles it  to  find  acceptance  in  spite  of  gross  absurdities  in  it  How  many 
systems  of  philosophy,  which  had  scarcely  any  intrinsic  recommenda- 
tion, have  been  received  by  thoughtful  men  because  they  were  sup- 
posed to  lend  additional  support  to  religion,  morality,  some  favorite 
view  of  politics,  or  some  other  cherished  persuasion  ]  not  merely  be- 
cause their  wishes  were  thereby  enlisted  on  its  side,  but  because  its 
leading  to  what  they  deemed  sound  conclusions  appeared  to  them  a 
strong  presumption  in  favor  of  its  truth :  though  the  presumption,  when 
viewed  in  its  true  light,  amounted  only  to  the  absence  of  that  particular 
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kind  of  evidence  of  falsehood,  which  would  have  resulted  from  its  lead* 
ing  by  correct  inference  to  something  already  recognized  as  &lse. 

Again,  the  ver^  frequent  error  in  conduct,  of  mistaking  reverse  of 
wrong  for  right,  is  the  practical  form  of  a  logical  error  with  respect  to 
the  Opposition  of  Propositions.  It  is  committed  for  want  of  the  habit 
of  distinguishing  the  contrary  of  a  proposition  from  the  contradictory 
of  it,  and  of  attending  to  the  logical  canon,  that  contrary  propositions, 
though  they  cannot  both  be  true,  may  both  be  false.  If  the  error 
were  to  express  itself  in  words  it  would  run  distinctly  counter  to  this 
canon.  It  generally,  however,  does  not  so  express  itself,  and  to  com- 
pel it  to  do  so  is  the  most  effectual  method  of  detecting  and  exposing  it. 

§  3.  Among  Fallacies  of  Ratiocination  are  to  be  ranked,  in  the  first 
place,  all  the  cases  of  vicious  syllogism  laid  down  in  the  books.  These 
generally  resolve  themselves  into  having  moce  than  three  terms  to  the 
syllogism,  either  avowedly,  or  in  the  covert  mode  of  an  undistributed 
middle  term  or  an  iUieit  ^oceat  of  one  of  the  two  extremes.  It  is 
npt,  indeed,  very  easv  fully  to  convict  an  argument  of  falling  under 
any  one  of  these  vicious  cases  in  particular;  for  the  reason  already 
quoted  from  Archbishop  Whately,  that  the  premisses  are  seldom  for- 
mally set  out :  if  they  were,  the  ftJlacy  would  impose  upon  nobody ; 
and  while  they  are  not,  it  is  almost  always  to  a  certain  degree  optional 
in  what  manner  the  suppressed  link  shall  be  filled  up.  The  rules  of 
the  syllogism  are  rules  for  compelling  a  person  to  oe  aware  of  the 
whole  of  what  he  must  undertake  to  defend  if  he  persists  in  maintain- 
ing his  conclusion.  He  has  it  almost  always  in  his  power  to  make  his 
^Uogism  good  by  iiftroducing  a  false  premiss ;  and  hence  it  is  scarcely 
ever  possible  decidedly  to  a£Srm  that  any  argument  involves  a  bad 
syllogism :  but  this  detracts  nothing  from  the  value  of  the  syllogistic 
rules,  since  it  is  by  them  that  a  reasoner  is  compelled  distinctly  to  make 
his  election  what  premisses  he  is  prepared  to  maintain.  The  election 
made,  there  is  generally  so  little  difiiculty  in  seeing  whether  the  con- 
clusion, follows  from  the  premisses  set  out,  that  we  might  without  much 
logical  impropriety  have  merged  this  fourth  class  of  fallacies  in  the 
fifth,  or  Fallacies  of  Confhsion. 

§  4.  Perhaps,  however,  the  commonest,  and  certainly  the  most  dan- 
gerous fiJlacies  of  this  class,  are  those  which  do  not  lie  in  a  single 
syllogism,  but  slip  in  between  one  syllogism  and  another  in  a  chain  of 
argument,  and  are  committed  by  changing  the  premisses,  A  proposi- 
tion is  proved,  or  an  acknowledged  truth  laid  down,  in  the  first  part  of 
an  argumentation,  and  in  the  second  a  fiirther  argument  is  founded  not 
upon  the  same  proposition,  but  upon  some  other,  resembling  it  suffi- 
ciently to  be.  mistaken  for  it.  Instances  of  this  i^lacy  will  be  found 
in  almost  all  the  mrgumentative  discourses  of  unprecise  thinkers ;  and 
we  need  only  here  advert  to  one  of  the  obscurer  rorms  of  it,  recognized 
by  the  schoolmen  as  the  fallacy  ct  dicto  secundum  quid  ad  dictum  sim- 
pliciter.  This  is  committed  when,  in  the  premisses,  a  proposition  is 
asserted  with  a  qualification,  and  the  qualification  lost  sight  of  in  the 
conclusion ;  or  oftener,  when  a  limitation  or  condition,  though  not  as- 
serted, is  necessary  to  the  truth  of  the  proposition,  but  is  forgotten 
when  that  proposition  comes  to  be  employed  as  a  premiss.  Many  of 
the  bad  arguments  in  vogue  belong  to  this  class  of  error.  The  premiss 
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IS  some  admitted  truth,  some  common  maxim,  the  reasons  or  evidence 
for  which  have  been  forgotten,  or  are  not  thought  of  at  the  time,  but 
if  they  had  been  thought  of  would  have  shown  the  necessity  of  so 
limiting  the  premiss,  that  it  would  no  longer  have  supported  the  con- 
clusion drawn  from  it. 

Of  this  nature  is  the  fallacy  in  what  is  called,  by  Adam  Smith  and 
others,  the  Mercantile  Theory  in  Political  Economy.  That  theory  sets 
out  from  the  common  maxim,  that  whatever  brings  in  money  enriches; 
or  that  every  one  is  rich  in  proportion  to  the  quantity  of  money  he 
obtains.  From  this  it  is  concluded  that  the  vsdue  of  any  branch  of 
trade,  or  of  the  trade  of  the  country  altogether,  consists  in  the  balance 
of  money  it  brings  in ;  that  any  trade  which  carries  more  money  out 
of  the  countiT  than  it  draws  into  it  is  a  losing  trade ;  that  therefore 
money  should  be  attracted  into  the  country,  and  kept  there,  by  pro- 
hibitions and  bounties ;  and  a  train  of  similar  corollaries.  All  for  want 
of  reflecting  that  if  the  riches  of  an  individual  are  in  proportion  to  the 
quantity  of  money  he  can  command,  it  is  because  that  is  the  measure 
of  his  power  of  purchasing  money's  worth;  and  is  therefore  subject 
to  the  proviso  that  he  is  not  debarred  from  employing  his  money  in 
such  purchases.  The  premiss,  therefore,  is  only  true  secundum  quid; 
but  the  theory  assumes  it  to  be  true  absolutely,  and  infers  that  increase 
of  money  is  increase  of  riches,  even  when  produced  by  means  subver- 
sive of  the  condition  under  which  alone  money  is  riches. 

A  second  instance  is,  the  argument  by  which  it  used  to  be  contended, 
before  the  commutation  of  tithe,  that  tithes  fell  upon  the  landlord,  and 
were  a  deduction  from  rent ;  because  the  rent  of  tithe-free  land  was 
always  higher  than  that  of  land  of  the  same  quality  and  the  same  ad- 
vantages of  situation,  subject  to  tithe.  Whether  it  be  true  that  a  tithe 
falls  on  rent  or  no,  a  treatise  on  Logic  is  not  the  place  to  examine : 
but  it  is  certain  that  this  is  no  proof  of  it.  Whether  the  proposition 
be  trud  or  false,  tithe-free  land  must,  by  the  necessity  of  the  case,  pay 
a  higher  rent  For  if  tithes  do  not  iiXi  on  rent,  it  must  be  because 
they  fall  on  the  consumer ;  because  they  raise  the  price  of  com.  But 
if  com  be  raised  in  price,  the  farmer  of  tithe-free  as  well  as  the  famier 
of  tithed  land  gets  the  benefit.  To  the  latter  the  rise  is  but  a  com- 
pensation for  the  tithe  he  pays ;  to  the  first,  who  pays  none,  it  is  clear 
gam,  and  therefore  enables  him,  and  if  there  be  freedom  of  competi- 
tion forces  him,  to  pay  so  much  the  more  rent  to  his  landlord.  This 
is  the  refutation  of  the  fallacy.  The  question  remains,  to  what  class 
qf  fallacies  it  belongs.  The  premiss  is,  that  the  owner  of  tithed  land 
receives  less  rent  than  the  owner  of  tithe-free  land ;  the  conclusion  is, 
that  therefore  he  receives  less  than  he  himself  would  receive  if  tithe 
were  abolished.  But  the  premiss  is  only  true  conditionally ;  the  owner 
of  tithed  land  receives  less  than  what  the  owner  of  tithe-free  land  is 
enabled  to  receive  when  other  lands  are  tithed;  while  the  conclusicm 
is  applied  to  a  state  of  circumstances  in  which  that  condition  fails,  and 
in  which,  by  consequence,  the  premiss  would  not  be  true.  The  fallacy, 
therefore,  is  a  dicta  secundum  quid  ad  dictum  simpliciter, 

A  third  example  is  the  opposition  sometimes  made  to  legitimate  in- 
terferences of  government  in  the  economical  affairs  of  society,  grounded 
upon  a  misapplication  of  the  maxim,  that  an  individual  is  a  better 
judge  than  the  government  of  what  is  for  his  own  pecuniary  interest. 
This  objection  was  urged  to  Mr.  Wakefield's  system  of  colonization. 
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one  of  the  greatest  practical  improyements  in  public  affairs  which  have 
been  made  in  our  time.  Mr.  Wakefield's  principle,  as  most  people 
are  now  awai'e,  is  the  artificial  concentration  of  the  settlers,  by  fixing 
such  a  price  upon  unoccupied  land  as  may  preserve  the  most  desirable 
proportion  between  the  quantity  of  land  in  culture,  and  the  laboring 
population.  Against  this  it  was  argued,  that  if  individuals  found  it  for 
their  advantage  to  occupy  extensive  vtracts  of  land,  they,  being  better 
judges  of  their  own  interest  than  the  legislature  (which  can  only  pro- 
ceed on  general  rules),  ought  not  to  be  restrained  from  doing  so.  JBut 
in  this  argument  it  was  forgotten  that  the  fact  of  a  man's  taking  a  large 
tract  of  land  is  evidence  only  that  it  is  his  interest  to  take  as  much  as 
other  people,  but  not  that  it  might  not  be  for  his  interest  to  content 
himseli  with  less,  if  he  could  be  assured  that  other  people  would  do 
so  too ;  an  assurance  which  nothing  but  a  government  regulation  can 
give.  If  all  other  people  took  much,  and  he  only  a  little,  he  would 
reap  none  of  the  advantages  derived  from  the  concentration  of  the 
population  and  the  consequent  possibility  of  procuring  labor  for  hire, 
but  would  have  placed  himself,  without  equivalent,  in  a  situation  of 
voluntary  inferiority.  The  proposition,  therefore,  that  the  quantity  of 
iand  which  people  will  take  when  left  to  themselves  is  that  which  it 
is  most  for  their  interest  to  take,  is  true  only  secundum  quid:  it  is  only 
dieir  interest  while  they  have  no  guarantee  for  the  conduct  of  one 
another.  But  the  argument  disregards  the  limitation,  and  takes  the 
proposition  for  true  aimpliciter. 

One  of  the  conditions  ofbenest  dropped,  when  what  would  otherwise 
be  a  true  proposition  is  employed  as  a  premiss  for  proving  others,  is 
the  condition  of  time.  It  is  a  principle  of  political  economy  that  prices, 
profits,  wages,  &c.  "always  find  their  level;"  but  this  is  often  inter- 
preted as  if  it  meant  that  they  are  always,  or  generally,  at  their  level; 
while  the  truth  is,  ae  Coleridge  epigrammatically  expresses  it,  that 
they  are  ?^yr^j^  finding  their  level,  "  which  might  be  taken  as  a  para- 
phrase or  ironical  definition  of  a  storm.'' 

Under  the  same  head  of  fallacy  {d,  dicto  secundum  quid  ad  dictum 
timpliciter)  might  be  placed  all  the  errors  which  are  vulgarly  called 
misapplications  of  abstract  truths :  that  is,  where  a  principle,  true  (as 
the  common  expression  is)  in  the  abstract,  that  is,  aU  modifying  causes 
being  supposed  absent,  is  reasoned  upon  as  if  it  were  true  absolutely, 
and  no  modifying  circumstances  could  ever  by  possibility  exist.  This 
rery  common  form  of  error  it  is  not  requisite  Uiat  we  should  exemplify 
Jiere,  as  it  will  be  particularly  treated  of  hereafter  in  its  application  t« 
ihe  subjects  on  which  it  is  most  frequent  and  most  fatal,  those  of  poli* 
tics  ana  socie^. 
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CHAPTER  VII, 

FALLACIES  07  CONFUSION. 

§  1.  Undbb  this  fifth  and  last  class  we  find  it  convenient  to  arrange 
all  those  fallacies,  in  which  the  source  of  error  is  not  so  much  a  false 
estimate  of  the  probative  force  of  known  evidence,  as  an  indistinct^  in- 
definite, and  fluctuating  conception  of  what  the  evidence  is. 

At  the  head  of  these  stands  that  multitudinous  body  of  faUacious 
reasonings  in  which  the  source  of  error  is  the  ambiguity  of  terms :  when 
something  which  is  true  if  a  word  be  used  in  a  particular  sense,  is  rea- 
soned upon  as  if  it  were  true  in  another  sense.    In  such  a  case  there 
is  not  a  mal-^stimation  of  evidence,  because  there  is  not  properly  any 
evidence  to  the  point  at  all ;  there  is  evidence,  but  to  a  difierent  point, 
which,  fipom  a  confused  apprehension  of  the  meaning  of  the  terms  used, 
is  supposed  to  be  the  same.     This  error  will  naturally  be  oftener  com- 
mitted in  our  ratiocinations  than  in  our  direct  inductions,  because  in 
the  former  we  are  deciphering  our  own  or  other  people's  notes,  while 
in  the  latter  we  have  the  things  themselves  present,  either  to  our  senses 
or  to  our  memory.    Except,  indeed,  when  the  induction  is  not  from 
individual  cases  to  a  generality,  but  from  generalities  to  a  still  higher 
generalization ;  in  that  case  the  fallacy  of  ambiguity  may  affect  the  in- 
ductive process  as  well  as  the  ratiocinative.     It  occurs  in  ratiocination 
in  two  ways :  when  the  middle  term  is  ambiguous,  or  when  one  of  the 
terms  of  the  syllogism  is  taken  in  one  sense  in  the  premisses,  and  in 
another  sense  in  the  conclusion. 

Some  good  exemplifications  of  this  fallacy  are  given  by  Archbishop 
Whately.  ''  One  case,"  says  he,  "  which  may  be  regarded  as  coming 
under  the  head  of  Ambiguous  Middle,  is  what  is  called  Fiillacia 
Figura  DictionUy  the  fallacy  built  on  the  grammatical  structure  of 
language,  from  men's  usually  taking  for  grknted  that  paranymou$ 
words  (i.  e.  those  belonging  to  each  other,  as  the  substantive,  adjec- 
tive, verb,  &c.,  of  the  same  root)  have  a  precisely  correspondent 
meaning,  which  is  by  no«aeans  universally  the  case.  Such  a  fallacy 
could  not  indeed  be  even  exhibited  in  strict  logical  form,  which  would 
preclude  even  the  attempt  at  it,  since  it  has  two  middle  terms  in  sound 
as  well  as  sense ;  but  nothing  is  more  common  in  practice  than  to  vaiy 
.continually  the  terms  employed,  with  a  view  to  grammatical  conve* 
nience ;  nor  is  there  anything  unfair  in  such  a  practice,  as  long  as  the 
meaning  is  preserved  unaltered;  e, g,  'murder  should  be  punished 
with  death ;  this  man  is  a  murderer,  therefore  he  deserves  to  die,'  &c. 
Here  we  proceed  on  the  assumption  (in  this  case  just)  that  to  commit 
murder,  and  to  be  a  murderer,  to  deserve  death,  and  to  be  one  who 
ought  to  die,  are,  respectively,  equivalent  expressions ;  and  it  would 
fi-equently  prove  a  heavy  inconvenience  to  be  debarred  this  kind  oi 
liberty;  but  the  abuse  of  it  gives  rise  to  the  Fallacy  in  question:  t,g. 
jjrojectors  are  unfit  to  be  trusted ;  this  man  has  formed  a  project,  there- 
fore he  is  unfit  to  be  trusted :  here  the  sophist  proceeds  on  the 
hypothesis  that  he  who  forms  a  project  must  be  a  projector:  whereas 
the  bad  sense  that  commonly  attaches  to  the  latter  word,  is  not  at  all 
implied  in  the  fonner.     This  fallacy  may  of^en  be  considered  as  lying 
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not  in  the  middle,  but  in  one  of  the  terms  of  the  conclusion ;  so  that 
the  conclusion  drawn  shall  not  be,  in  reality,  at  all  warranted  by  the 
premisses,  though  it  will  appear  to  be  so,  by  means  of  the  grammatical 
affinity  of  the  words ;  e.  g,  to  be  acquainted  with  the  gaOty  is  a  pre* 
sumption  of  gnik;  this  man  is  so  acquainted,  therefore  yferoAy  presume 
that  he  is  guilty:  this  argument  proceeds  on  the  supposition  of  an 
exact  correspondence  between  presume  and  presumption,  which,  how- 
ever, does  not  really  exist;  for  'presumption'  is  commonly  used  to 
express  a  kind  of  slight  suspicion;  whereas  '.to  presume'  amounts  to 
absolute  belief.  There  are  innumerable  instances  of  a  non-correB- 
pondence  in  paronymous  words,  similar  to  that  above  instanced ;  as 
between  art  and  artful^  design  and  designing,  faith  vxAfaithfid,  &c., 
and  the  more  slight  the  variation  of  meaning,  the  more  likely  is  the 
fallacy  to  be  successful ;  for  when  the  words  nave  become  so  widely 
removed  in  sense  as  '  pity'  and  '  pitiful,'  every  one  would  perceive 
such  a  fallacy,  nor  could  it  be  employed  but  in  jest.* 

**^  The  present  Fallacy,"  continues  the  Archbishop,  "  is  nearly  allied 
to,  or  rather,  perhaps,  may  be  regarded  as  a  branch  of,  that  founded 
on  etymology;  viz.,  when  a  term  is  used,  at  one  time  in  its  customary, 
and  at  anodier  in  its  etymological  sense.  Perhaps  no  example  of 
this  can  be  found  that  is  more  extensively  and  mischievously  employed 
than  in  the  case  of  the  word  represemUUive :  assuming  that  its  right 
meaning  must  correspond  exactly  with  the  strict  and  original  sense  of 
the  verb  *  represent,'  the«ophiBt  persuades  the  multitude,  diat  a  member 
of  the  House  of  Commons  is  bound  to  be  guided  in  all  points  by  tho 
opinion  of  his  constituents ;  and,  in  short,  to  be  merely  their  spokes^ 
man:  whereas  law  and  custom,  which  in  1^  case  may  be  considered 
as  fixing  the  meaning  of  the  term,  require  no  such  thing,  but  enjoin  the 
representatire  to  act  accoiding  to  the  best  of  his  oum  judgment,  and  on 
his  own  responsibility." 

The  following  are  instanoes,  of  great  practical  importance,  in  which 
arguments  are  habitually  founded  upon  a  verbal  ambiguity. 

The  mercantile  pubUc  are  frequently  led  into  this  fallacy  by  the 

Ehrase  ''  scarcity  of  money."  In  the  language  of  commerce  "  money" 
as  two  meanings :  currency,  or  the  circulating  medium ;  and  capital 
seeking  investment,  especially  investment  on  loan.  In  this  last  sense 
the  word  is  used  when  the  "  money  market"  is  spoken  of,  and  when 
the  **  value  of  money^  is  said  to  be  high  or  low,  the  rate  of  interest 
being  meant.  The  consequence  of  this  ambiguity  is,  that  as  soon  as 
scarcity  of  money  in  the  latter  of  these  senses  begins  to  be  felt,  as 
soon  as  there  is  difficulty  of  obtaining  loans,  and  the  rate  of  interest  is 
high,  it  is  concluded  that  this  must  arise  fixMH  causes  acting  upon  the 
quantity  of  money  in  the  other  and  more  popular  sense ;  that  the 
circulating  medhim  mast  have  diminished  in  quantity,  of  ought  to  be 
increased.  I  am  aware  that,  independently  of  the  double  meaning  of 
the  term,  there  are  in  the  facts  themselves  some  peculiarities,  giving  an 
apparent  support  to  this  enor ;  but  the  ambiguity  of  the  language 

*  An  example  of  this  fidlacy  is  the  popular  error  that  stmtg  drink  nrast  be  a  canse  oi 
wtrtngth.  There  is  here  fallacy  within  fallacy ;  for  ffranting  that  the  words  **  strong"  and 
"strength"  were  not  (as  they  are)  applied  in  a  totally  different  sense  to  fermented  liquors 
and  to  the  human  body,  there  woald  stiil  be  iurolrea  the  enor  of  supposing  that  an  effect 
mast  be  like  its  cause ;  that  the  conditions  of  a  phenomenon  are  likely  to  resemble  the 
phenomenon  itself;  which  we  hsT^  already  treated  of  as  an  ^  priori  fiillacy  of  the  firs* 
rank. 
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Stands  upon  the  veiy  threshold  of  the  subject,  and  intercepts  ail  at' 
tempts  to  throw  light  upon  it 

Another  ambiguous  expression  which  continually  meets  us  in  the 
political  controversies  of  the  present  time,  especisJly  in  those  which 
relate  to  organic  changes,  is  the  phrase  ''influence  of  pi*operty;" 
which  is  sometimes  used  for  the  influence  of  respect  for  superior  in- 
telligence, or  gratitude  for  the  kind  offices  which  persons  of  laree 
property  have  it  so  much  in  their  power  to  bestow ;  at  other  times  for 
the  influence  of  fear ;  fear  of  the  worse  sort  of  power,  which  large 
property  also  gives  to  its  possessor,  the  power  oi  doing  mischief  to 
dependents.  To  confound  these  two,  is  me  standing  fallacy  of  ambi- 
guity brought  against  those  who  seek  to  purify  our  electoral  system 
from  corruption  and  intimidation.  ''  The  in&ence  of  property  is 
beneficial :"  granted,  if  the  former  species  of  influence  and  that  alone 
be  meant;  but  conclusions  are  thence  drawn  in  condemnation  of 
expedients  which  (like  secret  voting,  for  example)  would   deprive 

aerty  of  some  of  its  influences,  though  only  of  the  latter  and  bad 
Persuasive  influence,  acting  through  the  conscience  of  the 
voter,  and  carrying  his  heart  and  mind  with  it,  is  beneficial — ^there- 
fore we  are  to  infer  that  coercive  influence,  which  compels  him  to 
forget  that  he  is  a  moral  agent,  or  to  act  in  opposition  to  his  moral 
convictions,  ought  not  to  be  placed  under  restraint. 

Another  word  which  is  ofben  turned  into  an  instrument  of  the  fallacy 
of  ambiguity  is  Theory.  In  its  most  proper  acceptation,  theory  means 
the  completed  result  of  philosophical  induction  from  experience.  Id 
that  sense,  there  are  erroneous  as  well  as  true  theories,  for  induction 
may  be  incorrectly  performed,  but  theory  of  some  sort  is  the  necessary 
result  of  knowing  anything  of  a  subject,r  and  having  put  one's  knowl 
edge  into  the  form  of  general  propositions  for  the  guidance  of  practice. 
In  another  and  more  vulgar  sense,  theory  means  any  mere  fiction  oi 
the  imagination,  endeavoring  to  conceive  how  a  thing  may  possibl^^ 
have  been  produced,  instead  of  examining  how  it  was  produced.  In 
this  sense  only  are  theory,  and  theorists,  unsafe  g^uides ;  but  because 
of  this,  ridicule  or  discredit  is  attempted  to  be  attached  to  theory  In  its 
proper  sense,  that  is,  to  legitimate  generalization,  the  end  and  aim  of 
all  philosophy;  and  a  conclusion  is  represented  as  worthless,  just 
because  that  has  been  done,  which  if  done  correctly  constitutes  the 
highest  worth  that  a  principle  for  the  guidance  of  practice  can  possess, 
namely,  to  comprehend  in  a  few  words  the  real  law  on  which  a  phe- 
nomenon depends,  or  some  propeity  or  relation  which  is  universally 
true  of  it 

**  The  Church*'  is  sometimes  understood  to  mean  the  clergy  alone, 
sometimes  the  whole  body  of  believers,  or  at  least  of  communicants. 
The  declamations  respecting  the  inviolability  of  church  property  are 
indebted  for  the  greater  part  of  their  apiparent  force  to  this  ambiguity. 
The  clergy,  being  called  the  church,  are  supposed  to  be  the  real  owners 
of  what  is  called  church  property;  whereas  they  are  in  truth  only  the 
managing  members  of  a  much  larger  body  of  proprietors,  and  enjoy 
on  their  own  part  a  mere  usufruct,  not  extending  beyond  a  life  interest 

The  followmg  is  a  favorite  argument  of  Plato.  No  one  desires  evil, 
knowing  it  to  be  so :  to  do  wrong  is  evil ;  therefore  no  one  desires  to 
do  wrong  knowing  that  which  he  desires,  but  only  in  consequence  of 
ignorance.    In  this  syllogism  the  ambigu6us  word  is  the  middle  term. 
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^  Evil,  the  double  meaning  of  which  is  too  obvious  to  need  explanation : 
yet  on  this  foundation  Plato  constructs  hia  principal  ethical  doctrine, 
in  which  he  was  followed  by  most  of  tho  philosophical  sects  among 
the  later  Greeks ;  that  viitue  is  a  branch  of  intelligence,  and  is  to  be 
produced,  therefore,  mainly  by  intellectual  cultivation.  All  the  inquiries 
mto  the  summum  bonum  in  the  philosophical  schools  were  infected  with 
the  same  fallacy ;  the  ambiguous  word  being,  as  before.  Evil,  or  its 
contrary  correlative.  Good,  which  sometimes  meant  what  is  good  for 
oneself,  at  other  times  what  is  good  for  other  people.  That  nothing 
which  is  a  cause  of  evil  on  the  whole  to  other  people,  can  be  really 
good  for  the  agent  himself,  is  indeed  a  possible  tenet,  and  always  a 
favorite  one  with  moralists,  although  in  the  present  age  the  question 
has  rather  been,  not  whether  the  proposition  is  true,  but  how  society 
and  education  can  be  so  ordered  as  to  make  it  ti'ue.  At  all  events,  it 
b  not  proved  merely  by  the  fact  that  a  thing  beneficial  to  the  world, 
and  a  thing  beneficiid  to  a  person  himself,  are  both  in  common  parlance 
called  good.     That  is  no  valid  argument,  but  a  fallacy  of  ambiguity. 

Of  such  stuff,  however,  were  the  ethical  speculations  of  the  ancients 
principally  composed,  especially  in  the  dechning  period  of  the  Greek 
philosophic  mind.  The  following  is  a  stoical  argument  taken  from 
Cicero  De  Finibus,  book  the  third :  **  Quod  est  bonum,  omne  laudabile 
est.  Quod  autem  laudabile  est,  omne  honestum  est.  Bonum  igitur 
quod  est,  honestum  est."  Here  the  ambiguous  word  is  laudabile^ 
which  in  the  minor  premiss  means  anything  which  mankind  are  accus- 
tomed, on  good  grounds,  to  admire  or  value ;  as  beauty,  for  instance, 
or  good  fortune :  but  in  the  major,  it  denotes  exclusively  moral  qualities 
In  much  the  «ame  manner  the  Stoics  were  led  to  all  their  absurdesi 
paradoxes;  as  that  the  virtuous  man  is  alone  free,  alone  beautifriL 
alone  a  kine,  &c.  Whoever  has  virtue  has  Good  (because  it  has  bee« 
previously  determined  not  to  call  anything  else  good) ;  but  again,  Gooc- 
necessarily  includes  freedom,  beauty,  and  even  royalty,  all  of  theso 
being  good  things ;  therefore  whoever  has  virtue  has  all  these. 

The  following  is  an  argument  of  Descartes  to  prove,  in  his  d  priori 
manner,  the  being  of  God.  The  conception,  says  he,  of  an  infinite 
Being  proves  the  real  existence  of  such  a  being.  For  if  there  is  not 
teally  any  such  being,  I  must  have  made  the  conception ;  but  if  I 
could  make  it,  I  can  also  unmake  it;  which  evidently  is  not  true; 
therefore,  there  must  be  externally  to  myself,  an  archetype,  fr^m  which 
the  conception  was  derived.  'The  ambiguity  in  this  case  is  in  the  pro- 
noun J,  by  which,  in  one  place,  is  to  be  understood  my  will,  in  another 
the  laws  of  my  nature.  If  the  conception,  existing  as  it  does  in  my 
mind,  had  no  original  without,  the  conclusion  would  unquestionably 
follow  that  J  made  it :  that  is,  the  laves  of  my  nature  must  have  spon 
taneously  evolved  it;  but  that  my  wiU  made  it,  would  not  follow. 
Now  when  Descartes  afterwards  adds  that  I  cannot  unmake  the  con- 
ception, he  means  that  I  cannot  get  rid  of  it  by  an  act  of  my  vdU : 
which  is  true,  but  is  not  the  proposition  required.  That  what  some 
of  the  laws  of  my  nature  have  produced,  other  laws,  or  those  same 
laws  in  other  circumstances,  might  not  subsequently  efface,  he  would 
have  found  it  difficult  to  establish. 

Analogous  to  this  are  some  of  the  ambiguities  in  the  free-will  con- 
troversy ;  which,  as  they  vrill  come  under  special  consideration  in  the 
eoncltiding  Book,  I  only  mention  inemoricb  caust.    In  that  discussion, 
TiS 
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too,  the  word  I  is  often  shifted  from  one  meaning  to  another,  at  one 
time  standing  for  my  volitions,  at  another  time  for  ^  actions  which  are 
the  consequences  of  them,  or  the  mental  dispositions  from  which  they 
proceed.  The  latter  ambiguity  is  exemplified  in  an  argument  of  Cole 
ridge  (in  his  Aiit  to  Refiectum),  in  support  of  the  freedom  of  the  wilL 
It  is  not  true,  he  says,  that  man  is  governed  by  motives ;  '*  the  man 
makes  the  motive,  not  the  motive  the  man;"  the  proof  being  that 
*'  what  is  a  strong  motive  to  one  man  is  no  motive  at  all  to  another." 
The  premiss  is  true,  but  only  amounts  to  this,  that  different  persons 
have  different  degrees  of  susceptibility  to  the  same  motive ;  as  they 
have  also  to  the  same  intoxicating  liquid,  which  however  does  not  prove 
that  they  are  free  to  be  drunk  or  not  drunk,  whatever  quantity  they  may 
drink.  What  is  proved  is,  that  certain  mental  conditions  in  the  man 
himself,  must  cooperate,  in  the  production  of  the  act,  with  the  external 
inducement :  but  those  mental  conditions  also  are  the  effect  of  causes ; 
and  there  is  nothing  in  the  argument  to  prove  that  they  can  arise  with- 
out a  cause — ^that  a  spontaneous  determmation  of  the  man's  will,  wUh- 
out  any  cause  at  all,  ever  takes  place,  as  the  free-will  doctrine  supposes. 

The  double  use,  in  the  free-will  controversy,  of  the  word  Necessity, 
which  sometimes  stands  only  for  Certainty,  at  other  times  for  Compi^- 
sion ;  sometimes  for  what  cannot  be  prevented,  at  other  times  only  for 
what  we  have  reason  to  be  assured  foill  not ;  has  been  pointed  oat 
by  Archbishop  Whately,  and  we  shall  have  occasion  hereafter  to  pur- 
sue it  to  some  of  its  ulterior  consequences. 

A  most  important  ambig^ty,  both  in  common  and  in  metaphysical 
language,  is  tnus  pointed  out  by  Archbishop  Whately  in  the  Appendix 
to  his  Logic :  **  Same  (as  well  as  One,  Identical^  and  other  words  de- 
rived from  them)  is  used  frequently  in  a  sense  very  different  from  its 
primary  one,  as  applicable  to  a  single  object ;  being  employed  to  de 
note  great  similarity.  When  several  objects  are  unoistinguishably 
alike,  on/e  single  description  will  apply  equally  to  any  of  them :  and 
thence  they  are  said  to  be  all  of  one  and  the  same  nature,  appearance, 
&c.  As,  e.g.,  when  we  say,  *  this  house  is  built  of  the  same  stone  with 
such  another,'  we  only  mean  that  the  atones  are  undistinguishable  in 
their  qualities ;  not  that  the  one  building  was  pulled  down,  and  the 
other  constructed  with  the  materials.  'Whereas  sameness^  m  the  pri- 
mary sense,  does  not  even  necessarily  imply  similarity ;  for  if  we  say 
of  any  man  that  he  is  greatly  altered  since  such  a  time,  we  understand, 
and  indeed  imply  by  tbe  very  expressioh,  that  he  is  one  person,  though 
different  in  several  qualities.  It  is  worth  observing  also,  that  Same,  in 
the  secondary  sense,  admits,  according  to  popular  usage,  of  degrees : 
.we  speak  of  two  things  being  nearly  die  same,  but  not  entirely :  per- 
sonal identity  does  not  admit  of  degrees.  Nothing,  perhaps,  has  con- 
tributed more  to  the  error  of  Realism  than  inattention  to  this  ambiguity. 
When  several  persona  are  said  to  have  one  and  the  same  opinion, 
thought,  or  idea,  men,  overlooking  the  true,  simple  statement  of  the 
case,  which  is,  that  they  are  aU  thinking  alike,  look  for  something  more 
abstruse  and  mystical,  and  imagine  there  must  be  some  One  Thing,  in 
the  primary  sense,  though  not  an  individual,  which  is  present  at  once 
in  the  mind  of  each  of  these  persons ;  and  thence  readily  sprung  Plato's 
theory  of  Ideas,  each  of  which  was,  according  to  him,  one  real,  eternal 
object,  existing  entire  and  complete  in  each  of  the  individual  objects 
that  are  known  by  one  name." 
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It  is,  indeed,  not  a  matter  of  inference  but  of  aatlientic  history,  that 
Plato's  doctrine  of  Ideas,  and  the  Aristotelian  doctrine  (essentially  the 
same  as  the  Platonic)  of  substantial  ^Rmns  and  second  substances,  grew 
up  in  the  precise  way  here  pointed  out ;  from  the  supposed  necessity 
of  finding,  in  things  which  were  said  to  have  the  same  nature,  or  the 
same  quaJdties,  something  which  was  die  tame  in  the  very  sense  in  which 
a  man  is  the  same  as  himself  AD  the  idle  speculations  respecting  to 
5v,  TO  hf,  TO  dftolov,  and  similar  abstractions,  so  common  in  the  ancient 
and  in  some  modem  schools  of  philosophy,  sprung  firom  the  same 
source.  The  Aristotelian  logricians  had,  however,  seen  one  case  of  the 
ambiguity,  and  provided  against  it,  with  their  peculiu*  felicity  in  the 
invention  of  technical  language,  when  they  distinguished  things  which 
differed  both  specie  and  numero  from  those  which  differed  numero 
tantumy  that  is,  which  were  exactly  alike  (in  some  particular  respect  at 
least)  but  were  distinct  individuals.  An  extension  of  this  distinction 
to  the  two  meanings  of  the  word  Same,  namely,  things  which  are  the 
same  specie  tantum,  and  a  thing  which  is  the  same  numero  as  well  as 
specie,  would  have  prevented  the  confusion  which  has  been  a  source  of 
so  ranch  darkness  and  such  an  abundance  of  positive  error  in  ihe  higher 
philosophy. 

One  of  the  most  singular  examples  of  the  lengths  to  which  a  philos- 
opher of  eminence  may  be  led  away  by  an  ambiguity  of  language,  is 
aroirded  by  this  very  case.  I  refer  to  the  famous  argument  by  which 
Bishop  Berkeley  flattered  himself  that  he  had  for  ever  put  an  end  to 
*' skepticism,  atheism,  and  irreligion.''  It  is  briefly  as  follows.  I 
thought  of  a  thing  yesterday ;  I  ceased  to  think  of  it ;  I  think  of  it  again 
to-day.  I  had,  tJ^erefore,  in  my  mind  yesterday  an  idea  of  the  object; 
I  have  also  an  idea  of  it  to-day :  this  idea  is  evidently  not  another,  but 
the  very  same  idea.  Yet  an  intervening  time  elapsed  in  which  I  had 
it  not.  Where  was  the  idea  during  this  interval  t  It  must  have  been 
somewhere;  it  did  not  cease  to  exist;  otherwise  the  idea  I  had  yester- 
day could  not  be  the  same  idea;  no  more  than  a  man  I  see  alive  to-day 
can  be  die  same  Mrhom  I  saw  yesterday,  if  the  m^n  has  died  in  the 
meanwhile.  Now  an  idea  cannot  be  conceived  to  exist  anywhere 
except  in  a  mind ;  and  hence  here  must  exist  an  Universal  Mind,  in 
which  all  ideas  have  their  permanent  residence,  during  the  intervals  of 
thebr  conscious  presence  in  our  own  minds. 

That  Berkeley  here  confounded  sameness  numero  with  sameness 
specie,  that  is,  with  exaot  resemblance,  and  assumed  the  former  when 
Uiere  was  only  the  latter,  hardly  needs  be  more  particularly  pointed 
out.  He  could  never  have  broached  this  strange. theory  if  he  had 
understood,  that  when  we  say  we  have  the  same  thought  to-day  which 
we  had  yesterday,  we  do  not  mean  the  same  individual  thought,  but  a 
thought  exactly  similar:  as  we  say  that  we  have  the  same  illness  which 
we  had  last  year,  meaning  only  the  same  sort  of  illness. 

In  one  remarkable  instance  the  scientific  world  was  divided  into  two 
furiously  hostile  parties  by  an  ambiguity  of.  language  affecting  a  branch 
of  science  which,  more  completely  than  most  others,  enjoys  the  advan- 
tage of  a  precise  and  well-definea  terminology.  I  refer  to  the  famous 
dispute  respecting  the  vis  viva,  the  history  of  which  is  given  at  large  in 
Professor  ]Playfair'8  Dissertation.  The  question  was  whether  ihejorce 
of  a  moving  body  was  proportional  (its  mass  being  given)  to  its  velocity 
simply,  or  to  the  square  of  its  velocity :  and  the  ambiguity  was  in  ths 
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word  Force.  "  One  of  the  effects,"  says  Flayfidr,  **  produced  by  8 
moN^ing  body  is  proportional  to  the  square  of  the  velocity,  while  another 
b  proportional  to  the  velocity  simply  :"  from  whence  clearer  thinkeni 
were  subsequently  led  to  establish  a  double  measure  of  the  efficiency 
of  a  moving  power,  one  being  called  vis  viva,  and  the  other  motnenium. 
About  the  facts',  both  paLties  were  from  the  first  agreed:  the  only  ques- 
tion was,  with  which  of  the  two  effects  the  term  Jhrce  should  be,  or 
could  most  conveniently  be,  associated.  But  the  disputants  were  by 
no  means  aware  that  this  was  all;  they  thought  that  force  was  one  thing, 
the  production  of  effects  another :  and  the  question,  by  which  set  of 
effects  the  force  which  produced  both  the  one  and  the  other  should  be 
measured,  was  supposed  to  be  a  question  not  of  terminology  but  of  fact. 

The  ambiguity,  of  the  word  Infinite  is  the  real  fallacy  in  the  amusing 
logical  puzzle  of  Achilles  and  the  Tortoise,  a  puzzle  which  has  been 
too  hard  for  the  ingenuity  or  patience  of  many  philosophers,  and  among 
others  of  Dr.  Thomas  Brown,  who  considered  tibe  sophism  as  insoluble; 
as  a  sound  argument,  though  leading  to  a  palpable  falsehood :  not  seeing 
that  such  an  admission  would  be  a  reductio  adabsurdum  of  the  reason 
ing  faculty  itself.  The  fallacy,  as  Hobbes  hinted,  lies  in  the  tacit  as- 
sumption that  whatever  is  infinitely  divisible  is  infinite  ;  but  the  follow* 
ing  solution  (to  the  invention  of  which  I  have  no  claim)  is  more  precise 
and  satis£su:tory. 

The  argument  is,  let  Achilles  run  ten  times  as  fast  as  the  tortoise, 
yet  if  the  tortoise  has  the  start,  Achilles  wiU  never  overtake  him.  For 
suppose  them  to  be  at  first  separated  by  an  interval  of  a  thousand  feet : 
whan  Achilles  has  run  these  thousand  feet,  the  tortoise  Ty;^ll  have  got 
on  a  hundred ;  when  Achilles  has  run  those  hundred,  the  tortoise  will 
have  run  ten,  and  so  on  for  ever ;  therefore  Achilles  may  run  for  ever 
\\  ithout  overtaking  the  tortoise. 

Now,  the  **  for  ever"  in  the  conclusion,  means,  for  any  length  of  dme 
that  can  be  supposed ;  but  in  the  premisses  '*  ever"  does  not  mean  any 
length  of  time :  it  means  any  number  of  subdivisions  of  time.  It  means 
that  we  may  divide  a  thousand  feet  by  ten,  and  that  quotient  again  by 
ten,  and  so  on  as  often  as  we  please;  that  there  never  needs  be  an  end 
to  the  subdivisions  of  the  distance,  nor  consequently  to  those  of  the 
time  in  which  it  is  performed.  But  an  unlimited  number  of  subdivi- 
sions may  be  made  of  that  which  is  itself  limited.  The  argument 
proves  no  other  infinity  of  duration  than  may  be  embraced  wil£in  five 
minutes.  •  As  long  as  the  five  minutes  are  not  expired,  what  remains 
of  them  may  be  divided  by  ten,  and  affain  by  ten,  as  often  as  we  like, 
which  is  perfectly  compatible  with  their  being  only  five  minutes  alto* 
gether.  it  proves,,  in  short,  that  to  pass  through  this  finite  space  re- 
quires a  time  which  is  infinitely  divisible,  but  not  an  infinite  time ;  the 
confounding  of  which  distinction  Hobbes  had  already  seen  to  be  the 
gist  of  the  fallacy. 

The  following  ambiguities  of  the  word  right  (in  addition  to  the  ob- 
vious and  familiar  one  of  a  right  and  the  eutjective  tight)  are  abstracted 
from  a  forgotten  paper  of  my  own,  in  a  periodical  work: — 

''Speaking  morally,  you  are  said  to  have  a  right  to  do  a  thing,  if  all 
persons  are  morally  bound  not  to  hinder  you  from  doine  it.  But,  in 
another  sense,  to  have  a  right  to  do  a  thing,  is  the  opposite  of  having 
no  right  to  do  it,  viz.,  of  being  under  a  moral  obligation  to  forbear 
from  doing  it.    In  this  sense,  to  say  that  you  have  a  right  to  d  o  a 
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thing,  means  that  you  may  do  it  without  any  breach  of  doty  on  youi 
part ;  that  other  persons  not  only  ought  not  to  hinder  you,  but  have  no 
cause  to  think  the  worse  of  you  for  doing  it.  This  is  a  perfectly  dis- 
tinct proposition  from  the  preceding.  The  right  which  you  have  by 
virtue  of  a  duty  incumbent  upon  other  persons,  is  obviously  quite  a  differ* 
ent  thing  from  a  right  oonsisting  in  the  absence  of  any  duty  incumbent 
'  upon  yourself  Y^t  the  two  things  are  perpetually  confounded.  Thus 
a  man  will  say  he  has  a  right  to  publish  his  opinions ;  which  may  be 
true  in  this  sense,  that  it  would  be  a  breach  oi  duty  in  any  other  per- 
son to  interfere  and  prevent  the  publication :  but  he  assumes  there- 
upon, that  in  publishmg  his  opinions,  he  himself  violates  no  duty; 
which  may  either  be  true  or  ftdse,  depending,  as  it  does,  upon  his 
having  taken  due  pains  to  satisfy  himself,  first,  that  the  opinions  ane 
true,  and  next,  that  their  publication  in  this  manner,  and  at  this  par- 
ticular juncture,  will  probably  be  beneficial  to  the  interests  of  trutn  on 
the  whole. 

''  The  second  ambiguity  is  that  of  confounding  a  right  of  any  kind^ 
with  a  riffht  to  enforce  that  right  by  resisting  or  punishing  a  violation 
of  it.  Men  will  say,  for  example,  that  they  have  a  right  to  a  good 
government,  which  is  undeniably  true,  it  being  the  moral  duty  of  theii 
governors  to  govern  them  well.  But  in  granting  this,  you  are  sup  • 
posed  to  have  admitted  their  right  or  liberty  to  turn  out  their  govern 
ors,  and  perhaps  to  punish  them,  for  having  failed  in  the  performance 
of  this  duty ;  which,  far  from  being  the  same  thing,  is  by  no  means 
universally  true,  but  depends  upon  an  immense  number  of  varying  cir- 
cumstances, ^nd  is  altogether  one  of  the  knottiest  questions  in  practical 
ethics.*'  This  example  is  (like  others  which  have  been  cited)  a  case 
of  fallacy  within  fallacy ;  it  involves  not  only  the  second  of  the  two 
ambiguities  pointed  out,  but  the  first  likewise. 

One  not  unusual  form  of  the  Fallacy  of  Ambiguous  Terms,  is  known 
technically  as  the  Fallacy  of  Composition  and  Division:  when  the 
same  term  is  collective  in  the  premisses,  distributive  in  the  conclusion, 
or  vice  versd:  or  when  the  middle  term  is  collective  in  one  premiss, 
distributive  in  the  other.  As  if  one  were  to  say  (I  quote  from  Arch- 
bishop Whately)  "All  the  angles  of  a  triangle  are  equal  to  two  right 
angles:  ABC  is  an  angle  of  a  triangle;  therefore  ABC  is  equal  to 

two  right  angles There  is  no  fallacy/'  continues  the  Archbishop, 

**  more  common,  or  more  likely  to  deceive,  than  the  one  now  before 
us.  The  form  in  which  it  is  most  usually  employed  is  to  establish 
some  truth,  separately,  concerning  each  single  member  of  a  certain 
class,  and  thence  to  infer  the  same  of  the  whole  collectively,"  As  in 
the  argument  one  often  hears,  sometimes  from  persons  worthy  of  better 
things,  to  prove  that  the  world  could  do  without  great  men.  If  Co- 
lumbus (it  is  said)  had  never  lived,  America  would  still  have  been  dis- 
covered, at  most  only  a  few  years  later ;  if  Newton  had  never  lived, 
some  other  person  would  have  discovered  the  law  of  gravitation ;  and 
so  forth.  Most  true ;  these  things  would  have  been  done,  but  in  all 
probability  not  until  some  ovjo  had  again  been  found  with  the  qualities 
of  a  Columbus  or  a  Newton.  Because  any  one  great  man  might  have 
had  his  place  supplied  by  the  help  of  odiers,  the  argument  concludes 
that  aU  great  men  could  have  been  dispensed  with.  The  term  "  great 
men*  is  distributive  in  the  premisses  and  collective  in  the  conclusion. 

"Such  also,"  says  Archbishop  Whately,  "is  the  fallacy  which  prob* 
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ably  opei*ates  on  most  adventurers  in  lotteriea;  e,g,^  'the  gaming  of  a 
high  prize  is  no  uncommon  occunence;  and  what  is  no  uncommon 
occurrence  may  reasonably  be  expected ;  therefore  the  gaining  of  a 
high  prize  may  reasonably  be  expected:'  the  conclusion  when  applied 
to  the  indiyidual  (as  in  practice  it  is)  must  be  understood  in  the  sense 
of  '  reasonably  expected  by  a  certain  indwiduali*  therefore  for  the 
major  premiss  to  be  true,  the  middle  t^m  must  be  understood  tomean^ 
<  no  uncommon  occurrence  to  wfm»  one  particular  person ;'  whereas 
for  the  minor  (which  has  been  placed  first)  to  be  true,  you  must 
understand  it  of  'no  uncommon  occurrence  to  wm^  one.  or  other;* 
thus  you  will  have  the  Fallacy  (^  Conposition." 

'<  This  is  a  Fallacy  with  which  men  are  extremely  apt  to  decdlve 
t^emgelvess  for  when  a  multitude  of  particulars  are  presented  to  the 
mindf  many  are  too  weak  or  too  indolent  to  take  a  comprehensiTe  view 
of  them;  but  confine  their  attention  to  each  single  point,  by  turns;  and 
then  decide,  infer,  and  act  accordingly :  e.  g.,  the  imprudent  spend- 
thrift, finding  that  he  is  able  to  afford  this,  or  that,  or  the  other  expense, 
forgets  that  all  of  them  together  will  ruin  him."  The  debauchee  de- 
stroys his  health  by  successive  acts  of  intemperance,  because  no  one  of 
those  acts  would  be  of  itself  sufficient  to  do  him  any  serious  harm.  A  sick 
person  reasons  with  himself,  "  one,  and  another,  and  another,  of  my 
symptoms,  do  not  prove  that  I  have  a  fktal  disease ;"  and  practically 
concludes  that  all  taken*  together  do  not  prove  it. 

§2.  We  have  now  sufficiently  exemplified  one  of  the  principal 
Geuera  in  this  Order  of  Fallacies ;  where,«che  source  of  error  bemg 
the  ambig^uity  of  terms,  the  premisses  are  verbally  what  is  required  tc 
support  tihe  conclusion,  but  not  really  so.  In  the  second  great  Fallacy 
ox  Confusion  they  are  neither  verbally  nor  really  sufficient,  though, 
from  their  multiplicity  and  confused  arrangement,  and  still  oftener 
from  defect  of  memory,  they  are  not  seen  to  be  what  they  are*.  The 
fallacy  I  mean  is  that  of  Fetitio  Principii,  or  begging  the  question; 
including  that  more  complex  and  not  uncommon  variety  of  it,  which 
is  termed  Bjeaao^g  in  a  Circle. 

Petitio  Principii,  as  defined  by  Archbi^op  Wbately,  is  the  fallacy 
*'in  which  the  premiss  either  appears  manifestly  to  be  the  same  as  the 
conclusion,  or  is  actually  proved  ficom  the  conclusion,  or  is  such  as 
would  naturally  and  properly  so  be  proved/'  By  the  last  clause  1 
presume  is  meant,  that  it  is  not  susceptible  of  any  other  proof;  for 
otherwise,  there  would  be  no  fallacy.  To  deduce  from  a  proposidon, 
propositions  from  which  it  would  itself  more  naturally  be  deduced,  is 
often  an  allowable  deviation  from  the  usual  didactic  order ;  or  at  most, 
what,  by  an  adaptation  of  a  phrase  familiar  to  mathematicians,  may  be 
called  a  logical  inel^ance. 

The  employment  of  a  proposition  to  prove  that  upon  which  it  is 
itself  dependent  for  proof,  by  no  means  unplies  the  degree  of  mental 
imbecility  which  miglit  at  firat  be  supposed.  The  difficult  of  com- 
prehending bow  this  &llacy  could  possibly  be  committed,  disappears 
when  we  reflect  that  all  persons,  even  philosophers,  hold  a  g^*eat  num 
ber  of  opinions  without  exactly  recollecting  how  they  came  by  them. 
Believing  tltat  they  have  at  some  former  time  verified  them  by  sufficient 
evidence,  but  having  forgotten  what  the  evidence  was,  they  may  easily 
he  betrayed  into  deducing  from  them  the  very  propositions  which  are 
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■lone  capable  of  serviiig  as  premisses  for  their  establishment  An- 
example  is  given  by  Archbishop  Whately :  "  As  if  one  should  attempt 
to  prove  the  being  of  a  God  from  the  auidiority  of  Holy  Writ ;''  which 
might  easily  happen  to  one  with  whom  both  propositions,  as  funda- 
mental tenets  of  his  religion,  stand  upon  the  same  ground  of  familiar 
and  traditi<Hial  belief. 

Arguing  in  a  circle,  however,  is  a  stronger  case  of  the  fallacy,  and 
implies  more  than  the  mere  passive  reception  of  a  premiss  by  one  who 
does  not  remember  how  it  is  to  be  proved.*  It  implies  an  actual 
attempt  to  prove  two  propositions  reciprocally  from  one  another;  and 
b  seldom  resorted  to,  at  least  in  express  terms,  by  any  person  in  his 
own  speculations,  but  is  committed  by  those  who,  bein^  hard  pressed 
by  an  adversary,  are  forced  into  giving  reasons  for  an  (pinion  of  which, 
when  they  began  to  argue,  they  had  not  sufficiently  considered  the 
grounds.  As  in  the  following  example  from  Archbishop  Whately : 
**  Some  mechanicians  attempt  to  prove  (what  they  ought  to  lay  down 
as  a  probable  but  doubtful  hypothesis*)  that  every  particle  of  matter 
gravitates  equally:  'why?'  'because  those  bodies  which  contain  more 

E articles  ever  gravitate  more  strongly,  i.  e.  are  heavier:'  'but  (it  may 
e  urged),  those  which  are  heaviest  are  not  always  more  bulky ;'  *  no, 
but  they  contain  more  particles,  though  more  closely  condensed  :* 
'  how  do  you  know  that  V  'because  they  are  heavier :'  '  how  does  that 
prove  it  V  '  because  all  particles  of  matter  gravitating  equally,  that 
mass, which  is  specifically  the  heavier  must  needs  have  die  more  of 
them  in  the  same  space.' "  It  appears  to  me  that  the  fallacious 
reasoner,  in  his  private  thoughts,  would  not  be  likely  to  proceed  beyond 
the  first  step.t  He  would  acquiesce  in  the  sufficiency  of  the  reason 
first  given,  **  bodies  which  contain  more  particles  are  heavier.''  It  is 
when  he  findB  this  questioned,  and  is  called  upon  to  prove  it,  without 
knowing  how,  that  he  tries  to  establish  his  premiss  by  supposing 
proved  what  he  is  attempting  to  prove  by  it.  The  most  effectual  way, 
m  fact,  of  exposing  a  Petitio  Frincipii,  when  circumstances  allow  of 
it,  is  by  challenging  the  reasoner  to  prove  his  premisses ;  which  if  he 
attempts  to  do,  he  is  necessarily  driven  into  arguing  in  a  circle. 

It  is  not  uncommon,  however,  for  thinkers,  and  those  not  of  the  low 
est  description,  to  be  led,  even  in  their  own  thoughts,  not  indeed  into 
formally  proving  each  of  two  propositions  from  the  other,  but  into  ad- 
mitting propositions  which  can  only  be  so  proved.  In  the  preceding 
example  the  two  together  form  a  complete  and  consistent,  though  hy- 
pothetical, explanation  of  the  facts  concerned.  And  the  tendency  to 
mistake  mutual  coherency  for  truth;  to  trust  one's  safety  to  a  strong 
chain  although  it  has  no  point  of  support ;  is  at  the  bottom  of  much 
which,  when  reduced  to  the  strict  forms  of  argumentation,  can  exhibit 
itself  no  otherwise  than  as  reasoning  in  a  circle.  All  experience  bears 
testimony  to  the  enthralling  effect  of  neat  concatenation  in  a  system  of 

*  No  longer  even  s  probable  bypothetu,  but  (•ince  the  eelabtishment  of  the  atomk. 
theory)  opposed  to  all  probability ;  it  being  now  certain  that  the  integrant  particles  of  dd 
ferent  sabstances  grantate  unequally.    It  is  true  that  these  particles,  though  real  minima 
for  the  purooses  of  chemical  combination,  may  not  be  the  ultimate  particles  of  the  sub- 
stance ;  ana  this  doubt  alone  genders  the  hypothesis  admissible,  even  as  an  hypothesis. 

1 1  have  found,  however,  an  argument  of  this  exact  type  in  a  Bridgtwater  TVeafite : — 
"  Ice  and  sUver,  under  the  same  volume,  contain  y&j  unequal  portions  of  matter,  the  sil- 
ver being  ten  times  as  heavy  as  the  ice.  Thi>  vacuities  in  the  ice,  therefore,  must  bo  very 
much  greater  than  those  in  the  silver  " 
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doctrines,  and  the  diiliculty  with  which  men  adniit  the  persuaBiun  that 
anything  which  holds  so  well  together  can  possibly  fall. 

Since  every  case  where  a  conclusion  which  can  only  be  proved  firozn 
certain  premisses  is  used  for  the  proof  of  those  premisses,  is  a  case  of 
petitio  principii,  that  fallacy  includes  a  very  great  proportion  of  all  in- 
correct resBoning.  It  is  necessary,  for  completing  our  view  of  the 
fallacy,  to  exemplify  some  of  the  disguises  under  which  it  is  accustomed 
to  mask  itself,  and  to  escape  exposure. 

A  proposition  would  not  be  admitted  by  any  person  in  his  senses  as 
a  corollary  from  itself,  unless  it  were  expressed  in  language  which 
made  it  seem  different.  One  of  the  commonest  modes  of  so  expressing 
it,  is  to  present  the  proposition  itself,  in  abstract  terms,  as  a  proof  of 
the  same  proposition  expressed  in  concrete  language.  This  is  a  very 
frequent  mode  not  only  of  pretended  proof,  but  of  pretended  explana- 
tion ;  and  is  parodied  by  Moliere  when  he  makes  one  of  his  absurd 
physiciaiis  say,  "Topium  endormit  parcequ'il  a  une  vertu  soporifique," 
or,  in  the  amusing  doggerel  quoted  by  Mr.  Whewell— 

Mihi  demandatur 

A  doctissimo  doctore, 
Quare  opium  facit  dormire ; 

£t  ego  reapondeo, 

Quia  eat  in  eo 

Virtus  donAitiva, 
Cujoa  natura  est  sensus  assopire. 

The  words  Nature  and  Essence  are  grand  instruments  of  thismoae 
of  begfi^ng  the  question.  As  in  the  well-known  argument  of  the  scho- 
lastic theologians,  that  the  mind  thinks  always,  because  the  essence  of 
the  mind  is  to  think.  Locke  had  to  point  o\it,  that  if  by  essence  is 
here  meant  some  property  which  must  manifest  itself  by  actual  exer- 
cise at  all  times,  the  premiss  is  a  direct  assumption  of  the  conclusion ; 
while  if  it  only  means  that  to  think  is  the  distinctive  property  of  a 
mind,  there  is  no  connexion  between  the  premiss  and  the  conclusion, 
since  it  is  not  necessary  that  a  dbtinctive  property  should  be  perpet- 
ually in  action. 

The  following  is  one  of  the  modes  in  which  these  abstract  terms, 
Nature  and  Essence,  are  used  as  instruments  of  this  fallacy.  Some 
particular  properties  of  a  thing  are  selected,  more  or  less  arbitrarily, 
to  be  termed  its  nature  or  essence ;  and  when  this  has  been  done,  these 
properties  are  supposed  to  be  invested  with  a  kind  of  indefeasible- 
ness ;  to  have  become  paramount  to  all  the  other  properties  of  the 
thing,  and  incapable  of  being  prevailed  over  or  counteracted  by  them. 
As  when  Aristotle,  in  a  passage  which  we  have  already  cited  from  Mr. 
Whewell,  **  decides  that  there  is  no  void  on  such  arguments  as  this : 
in  a  void  there  could  be  no  difference  of  up  and  down ;  for  as  in 
nothing  there  are  no  differences,  so  there  are  none  in  a  privation  oi 
negation;  but  a  void  is  merely  a  privation  or  negation  of  mattery 
therefore,  in  a  void,  bodien  could  not  move  up  and  down,  which  it  is 
in  their  nature  to  do."*  In  other  words ;  It  is  the  nature  of  bodies  to 
move  up  and  down,  ergo  any  physical  fact  which  supposes  them  not 
so  to  move,  cannot  be  authentic.  This  mode  of  reasoning,  by  which 
a  bad  generalization  is  made  to  overrule  all  facts  which  contradict  it. 
16  petitio  prindpii  in  one  of  its  most  palpable  forms. 

*  Wa  swell's  Historjf  of  ihe  Inductive  Scinuts^  i,  44 
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None  of  tho  modes  of  assuming  wlat  should  be  proved  are  in  more 
frequent  use  than  what  are  termed  by  Bentham  *' question-begging 
appellatives ;"  names  which  beg  the  question  under  the  guise  of  stating 
it.  The  most  potent  of  these  are  such  as  have  a  laudatory  or  vitupe- 
rative character.  For  instance,  in  politics,  the  word  Innovation.  The 
dictionary  meaning  of  this  term  being  merely  ''  a  change  to  something 
new/'  it  is  difficult  for  the  defenders  even  of  the  most  salutary  im- 
provemunt  to  deny  that  it  is  an  innovation ;  yet  the  word  having  ac- 
Guired  in  common  usage  a  vituperative  ownotation  in  addition  to  its 
dictionary  meaning,  the  admission  is  always  construed  as  a  large  con- 
cession to  the  disadvantage  of  the  thing  proposed. 

The  following  passage  from  the  argument  in  refritation  of  the  Epi- 
cureans, in  the  second  book  of  Cicero  De  Fimbua^  affords  a  fine  exam- 
ple of  this  sort  of  fiUlacy.  '*  £t  quidem  illud  ipsum  non  nimium  probo 
(et  tantum  patior)  philosophum  loqui  de  cupiditatibus  finiendis.  An 
potest  cupiditas  finiri  ]  toUenda  est,  atque  extrahenda  radicitus.  Quis 
est  enim,  in  quo  sit  cupiditas,  quin  recte  cupidus  dici  possit  1  Erfi;o  et 
avarus  erit,  sed  finite:  adulter,  verum  habebit  modum:  et  luxunosus 
eodem  mode.  Qualis  ista  philosophia  est,  quso  non  interitum  aiferat 
pravitatis,  sed  sit  contenta  mediocntate  vitiorum  %"  The  question  was 
whether  certain  desires,  when  kept  within  definite  bounds,  are  vices 
or  not ;  and  the  argument  decides  the  point  by  applying  to  them  a 
word  {cupidiUu)  which  implies  vice,  it  is  shown,  however,  in  the 
remarks  which  follow,  that  Cicero  did  not  intend  this  as  a  serious 
argument,  but  as  a  criticism  on  what  he  deemed  an  inappropriate 
expression.  **  Rem  ipsam  prorsus  probo :  elegantiam  desidero.  Ap- 
pellet  base  demUria  naturae  cupiditatis  nomen  servet  alio,"  &c.  But 
many  persons,  both  ancient  and  modem,  have  employed  this,  or  some 
thing  equivalent  to  it,  as  a  real  and  conclusive  argument  We  may 
remark  that  the  passage  respecting  cupidiUu  and  aipidu*  is  also  an 
example  of  another  fallacy  already  noticed,  that  of  Parony  mous  Terms. 

Many  more  of  the  arguments  of  the  ancient  moralists,  and  especially 
of  the  Stoics,  fall  within  the  definition  of  Petitio  Principii.  In  the  De 
Finibusy  for  example,  which  I  contimie  to  quote  as  being  probably  the 
best  extant  exemplification  at  once  of  the  doctrines  and  tne  methods  of 
the  schools  of  Greek  philosophy  existing  at  that  time ;  what  are  we  to 
think  of  the  arguments  of  Cato  in  the  third  book,  derived  from  common 
notions :  That  if  virtue  were  not  happiness,  it  could  not  be  a  thing  to 
iMfcut  of :  That  if  death  or  pain  were  evils,  it  would  be  impossible  not 
to  fear  them,  and  it  could  not,  therefore,  be  laudable  to  despise  them, 
&c.  In  one  way  of  viewing  these  arguments,  they  may  be  regarded 
as  appeals  to  the  authority  of  the  general  sentiment  of  mankind,  which 
had  stamped  its  approval  upon  certain  actions  and  characters  by  the 
phrases  referred  to ;  but  that  such  could  have  been  the  meaning  in- 
tended is  very  unlikely,  considering  the  contempt  of  the  ancient  philo- 
sophers for  vulgar  opinion.  In  any  other  sense  they  are  dear  cases  of 
Petitio  Princtpii,  since  the  word  laudable,  and  the  idea  of  boasting, 
imply  principles  of  conduct ;  and  practical  maxims  can  only  be  proved 
from  speculative  truths,  namely,  from  the  properties  of  the  subject 
matter,  and  eamiot,  therefore,  be  employed  to  prove  those  properties. 
As  well  might  it  be  argued  that  a  government  is  good  because  we 
ought  to  support  it,  or  that  there  is  a  God  because  it  is  onr  duty  tr 
pray  to  him. 
3  T 
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It  is  assumed  by  all  the  disputants  in  the  De  Finibus  as  the  founds 
tion  of  the  inquiry  into  the  summum  'hanum^  that  "  sapiens  semper 
beatus  est."  The  idea  that  wisdom  could  be  consistent  with  unhap- 
piness,  was.  always  rejected  as  inadmissible :  the  reason  assigned  by 
one  of  the  interlocutors,  near  the  beginmng  of  the  third  book,  being, 
that  if  the  wise  could  be  unhappy,  there  was  not  much  use  in  pursuing 
wisdom.  But  by  unhappiness  they  did  not  mean  pain  or  suffering ;  to 
that,  it  was  granted  that  the  wisest  person  was  liable  in  common  with 
others :  he  was  happy,  because  in  possessing  wisdom  he  had  the  most 
valuable  of  possessions,  the  most  to  be  sought  and  prized  of  all  things, 
and  to  possess  the  most  valuable  thing  was  to  be  the  most  happy.  By 
laying  it  down,  therefore,  at  the  commencement  of  the  inquiry,  that  the 
sage  must  be  happy,  the  disputed  question  respecting  the  summum 
honum  was  in  fact  begged ;  with  the  further  assumption,  that  pain  and 
suffering,  so  far  as  they  can  coexist  with  wisdom,  are  not  unhappiness, 
and  are  no  evil. 

The  following  are  additional  instances  of  Petitio  Prineipii,  under 
more  or  less  of  disguise. 

Plato,  in  the  Sophistes^  attempts  to  prove  that  things  may  exist  which 
are  incorporeal,  by  the  argument  that  justice  and  w»dom  are  incorpo* 
real,  and  justice  and  wisdom  must  be  something.  Here,  if  by  $ofne- 
thing  be  meant,  as  Plato  did  in  fact  mean,  a  thing  capable  of  existing 
in  and  by  itself,  and  not  as.  a  quality  of  some  other  thing,  he  begs  the 
question  in  asserting  that  justice  and  wisdom  must  be  something :  \$ 
he  means  anything  else,  his  conclusion  is  not  proved.  This  fallacy 
might  also  be  classed  under  ambiguous  middleterm ;  iomething^  in  the 
one  premiss,  meaning  some  substance,  in  the  other,  merely  some  object 
of  thought,  whether  substance  or  attril3ute. 

It  was  formerly  an  argdment  employed  in  proof  of  what  is  now  no 
longer  a  popular  doctrine,  the  infinite  divisibility  of  matter,  that  every 
portion  of  matter,  however  small,  must  at  least  have  an  upper  and  an 
under  surface.  Those  who  used  this  argument  did  not  see  that  it 
assumed  the  very  point  in  dispute,  the  impossibility  of  arriving  at  a 
minimum  of  thickness ;  for  if  there  be  a  minimum,  its  upper  and  under 
sur&u^e  will  of  course  be  one:  it  will  be  itself  a  surface  and  no  more. 
The  argument  owes  its  very  considerable  plausibility  to  this,  that  the 
premiss  does  actually  seem  more  obvious  than  the  conclusion,  although 
really  identical  with  it.  As  expressed  in  the  premiss,  the  proposition 
appeals  directly  and  in  concrete  language  to  the  incapacity  of  the 
human  imagination  for  conceiving  a  minimum.  Viewed. in  this  light, 
it  becomes  a  case  of  the  a  priori  fallacy  or  natural  prejudice,  (hat 
whatever  cannot  be  conceived  cannot  exist.  Every  Fallacy  of  Conci- 
sion (it  is  almost  unnecessary  to  repeat)  will,  if  cleared  up,  become  a 
fallacy  of  some  other  sort;  and  it  will  be  found  of  deductive  or  ratio- 
cinative  fallacies  generally^  that  when  they  mislead  there  is  mostly,  as 
in  this  case,  a  latent  fallacy  of  some  other  description  lurking  under 
them,  by  virtue  of  which  diiefly  it  is  that  the  verbal  juggle  which  is 
the  outside  or  body  of  this  kind  of  fallacy,  passes  undetected. 

Euler's  Algebra,  a  book  otherwise  of  ereat  merit,  but  full,  to  ovei 
flowing,  of  logical  errors  in  respect  to  Uie  foundation  of  the  science^ 
contains  the  following  argument  to  prove  that  minus  multiplied  by  minus 
gtrespius,  a  doctrine  the  opprobrium  of  all  mathematicians  who  are  not 
philosophers,  and  which  Euler  had  not  a  glimpse  of  the  true  method  of 


FALLAOIBS  OF  CONFUSION.  516 

proving.  He  says,  tnintu  miiltiplied  by  mimu  cannot  give  minus;  foi 
minw  multiplied  hjplus  gives  mmus^  and  minut  multipliod  by  minui 
cannot  give  the  same  prodact  as  mi$iMs  multiplied  by  jAw,  Now  one 
is  obliged  to  ask,  wby  minus  multiplied  by  minus  must  giye  any  pro- 
duct at  alll  and  if  it  does»  why  its  product  cannot  be  the  same  as  that 
of  minus  multiplied  by  plusi  for  this  would  seem,  at  the  first  glance, 
not  more  absurd  than  tnat  minus  by  minus  should  nve  the  same  as 
plus  by  plus,  the  proposition  which  Enler  prefers  to  it  The  premiss 
requires  proof,  as  much  as  the  conclusion :  nor  can  it  be  prored,  except 
by  that  more  comprehensive  view  of  the  nature  of  multiplication^  and 
of  algebraic  processes  in  general,  which  would  also  supply  a  far  better 

Sroof  of  the  mysterious  doctrine  which  Euler  is  here  endeavoring  to 
emonstrate. 

A  very  striking  instance  of  reasoning  in  a  cirde  is  that  of  some  ethical 
philosophers,  who  first  take  for  their  standard  of  moral  truth  what,  beine 
the  general,  they  deem  to  be  the  natural  or  instinctive,  sentiments  ana 
perceptions  of  mankind,  and  then  explain  away  the  numerous  instances 
of  diverg«ice  firom  tiieir  assumed  standard  by  representing  them  as 
cases  in  which  the  perceptions  are  unhealthy.  Some  particular  mode 
of  conduct  or  feeling  is  affirmed  to  be  uniutturdl;  whyl  because  it  is 
abhorrent  to  the  universal  and  natural  sentiments  of  mankind.  Find- 
ing no  such  sentiment  in  yourself,  you  question  the  fact;  and  the 
answer  is  (if  your  antaflonist  is  poHte)  that  you  are  an  exception,  a 
peculiar  case.  But  neimer  (say  you)  do  I  find  in  the  people  of  some 
other  country,  or  of  some  former  a^,  any  such  feeling  of  abhorrence ; 
**  aye,  but  dieir  feelings  were  sophisticated  and  unhealtiiy." 

One  of  the  most  notable  specimens  of  reasoning  in  a  circle  is  tiie 
doctrine  of  Hobbes,  Rousseau,  and  other8,%vhich  rests  the  obligations 
by  which  human  beings  are  bound  as  members  of  societjr,  upon  a  sup- 
posed social  compact.  I  wave  the  consideration  of  the  nctitious  nature 
of  the  compact  itself;  but  when  a  philosopher  (as  Hobbes  does  tiirough 
the  whole  Xeviatiian)  elaborately  deduoes  the'  obligation  of  obeying 
the  sovereign,  not  firom  the  necessity  or  utility  of  domg  so,  but  fix>m  a 
promise  supposed  to  have  been  made  by  our  ancestors,  on  renouncing 
savage  life  and  agreeing  to  establish  a  political  society,  it  is  impossible 
not  to  retort  by  the  question,  why  are  we  bound  to  keep  a  promise 
made  for  us  by  others  ?  or  why  bound  to  keep  a  promise  at  all  1  No 
satisfactory  ground  can  be  assigned  for  the  obligation,  except  the  mis- 
chievous consequences  of  the  absence  of  fiiidi  and  mutual  confidence 
among  mankind.  We  are,  tiierefine,  brought  round  to  die  interests  tif 
society,  as  tiie  ultimate  ground  of  the  obligation  of  a  promise;  and  yet 
those  interests  are  not  admitted  to  be  a  sufficient  justification  for  the 
existence  of  government  and  law.  Without  a  promise  it  ia  thought 
that  we  should  not  be  bound  to  that  without  which  tiie  existence  of 
society  would  be  impossible,  namely,  to  yield  a  general  obedience  to 
the  laws  therein  established ;  and  so  necessary  is  the  promise  deemed, 
that  if  none,  has  actually  been  made,  some  additional  safbty  is  supposed 
to  be  given  to  the  foundations  of  society  by  feigning  one. 

§  3.  Two  principal  subdivisions  of  the  class  of  Fallacies  of  Con- 
fiision  having  been  disposed  of;  there  remains  a  third,  in  which  the 
confusion  is  not,  as  in  the  Fallacy  of  Ambiguity,  in  misconceiving  the 
import  of  tiie  premisses,  nor,  as  in  PetUio  Prindpii,  in  forgetting  what 
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tbe  premisses  are,  but  in  mistaking  the  conclusion  which  is  to  be  proved. 
This  is  the  fallacy  of  Ignoratio  Elenchi,  in  the  widest  sense  of  the 
phrase  ;  also  called  by  Archbbhop  Whately  the  &llacy  of  In-elevant 
Conclusion.  His  examples  and  remarks  are  highly  worthy  of  citation. 
"  Various  kinds  of  propositions  are,  according  to  tbe  occasion,  sub- 
stituted for  the  one  of  which  proof  is  required :  sometimes  the  par 
ticular  for  the  universal ;  sometimes  a  proposition  with  different  terms; 
and  various  are  the  contrivances  employed  to  effect  and  to  conceal  this 
substitution,  and  to  make  the  conclusion  which  the  sophist  has  dravim, 
answer  practically  the  same  purpose  as  the  one  he  ought  to  have 
established.  We  say,  '  practically  the  same  purpose,'  because  it  will 
very  often  happen  that  some  emotion  will  be  excited,  some  sentiment 
impressed  on  the  mind  (by  a  dextrous  employment  of  this  fallacy), 
su($h  as  shall  bring  men  into  the  disposition  requisite  for  your  purpose ; 
liiough  they  may  not  have  assented  to,  or  even  stated  distinctly  in  their 
own  minds,  the  proposition  which  it  was  your  business  to  establish. 
Thus  if  a  sophist  has  to  defend  one  who  has  been  guilty  of  some 
serious  offence,  which  he  vnshes  to  extenuate,  though  he  is  unable  dis- 
tinctly to  prove  that  it  is  not  such,  yet  if  he  can  succeed  in  making  the 
audience  laugh  at  sotne  casual  matter,  he  has  gained  practically  the 
same  pointi  So  also  if  any  one  has  pointed  out  the  extenuating  cir- 
cumstances in  some  particular  case  of  offence,  so  as  to  show  tbat  it 
differs  vndely  from  the  generality 'of  the  same  clasff,  the  sophist,  if  he 
find  himself  ttnable  to  disprove  these  circumstances,  may  do  away  the 
force  of  them,  by  simply  referring  the  action  to  thai  very  class,  which 
no  one  can  deny  that  it  belongs  to,  and  tho  very  name  of  which  will 
excite  a  feeling  of  disgust  sufficient  to  counteract  the  extenuation; 
e.  g.,  let  it  be  a  case  of  pAuladon,  and  that  many  mitigating  circnm- 
Btances  have  been  brought  forward  which  cannot  be  denied;  the 
sophistical  opponent  will  reply,  'Well,  but  after  all,  the  man  is  a 
rogue,  and  there  is  an  end  of  it;*  now  in  reality  this  was  (by  hypoth- 
esis) never  the  question ;  and  the  mere  assertion  of  what  was  never 
denied,*  ought  not,  in  fairness,  to  be  regarded  as  decisive :  but,  prac- 
tically, the  odiousness  of  the  word,  arising  in  great  measure  from  the 
association  of  those  very  circumstances  which  belong  to  most  of  the 
class,  but  which  we  have  supposed  to  be  absefU  in  this  particular  in- 
stance, excites  precisely  that  feeling  of  disgust,  which  in  effect  destroys 
the  fbrce  of  the  defence.  In  like  manner,  we  may  refer  to  this  head 
all  cases  of  improper  appeal  to  the  passions,  and  everything  else  which 
is  mentioned  by  Aristotle  as  extraneous  to  the  matter  in  hand  (l|iu 

TOV  TTpdyfMTO^). 

"  A  good  instance  of  the  employment  and  exposure  of  this  fallacy 
occurs  in  Thucydides,  in  the  speeches  of  Cleon  and  Diodotus  con- 
cerning the  Mitylenaeans :  the  former  (over  and  above  his  appeal  to 
the  angry  passions  of  his  audience)  urges  the  i*«#^ce  of  putting  the  re- 
voltors  to  death ;  which,  as  the  latter  remarked,  was  nothing  to  the 
purpose,  since  the  Athenians  were  not  sitting  in  judgment,  but  in  de- 
liberation,  of  which  the  proper  end  is  expediency. 

"  It  is  evident  that  ignoratio  elenchi  may  be  employed  as  well  for 
the  apparent  refutation  of  your  opponent's  proposition,  as  for  the  ap- 
parent establishment  of  yout  own ;  for  it  is  substantially  the  same 
thing,  to  prove  what  was  not  denied  or  to  disprove  what  was  not 
assented :  the  latter  practice  is  not  less  common,  and  it  is  more  offen 
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Biye,  because  it  frequently  amounts  to  a  personal  afiront,  in  attributing 
to  a  person  opinions,  &g.,  which  he  perhaps  holds  in  abhorrence. 
Thus,  when  in  a  discussion  one  party  vindicates,  on  the  ground,  of 
general  expediency,  ia  particular  instance  of  resistance  to  governt 
ment  in  a  case  of  intolerable  oppression,  the  opponent  may  gravely 
maintain,  that  '  we  ought  not  to  do  evil  that  good  may  come ;'  a 
proposition  which  of  course  had  never  been  denied,  the  point  in  dis- 
pute being,  '  whether  resistance  in  this  particular  case  were  doing  evil 
or  not.' " 

The  works  of  controversial  writers  are  seldom  free  from  this  fallacy. 
They  join  issue  on  the  wrong  point,  or  do  not  join  issue  at  all.  The 
attempts,  for  instance,  to  disprove  the  population  doctrines  of  Malthus, 
have  been  mostly  cases  of  tgnaraUo  denchi.  Malthus  has  been  sup- 
posed to  be  refuted  if  it  could  be  shown  that  in  some  countries  or  ages 
population  has  been  nearly  stationary ;  as  if  he  had  asserted  that  popu- 
lation always  increases  in  a  given  ratio,  or  had  not  expressly  declared 
that  it  increases  only  in  so  far  as  it  is  not  restrained  by  prudence,  or 
kept  down  by  poverty  and  disease.  Or,  perhaps,  a  great  collection  of 
facts  is  produced  to  prove  that  in  some  one  country  the  people  are 
better  off  with  a  dense  population  than  they  are  in  another  country 
with  a  thin  one ;  or  that  the  people  have  become  more  numerous  and 
better  off  at  the  same  time.  As  if  the  assertion  were  that  a  dense  popu- 
lation could  not  possibly  be  well  off:  as  if  it  were  not  part  of  the  very 
doctrine,  and  essential  to  it,  that  where  there  is  a  more  abundant  cap- 
ital there  may  be  a  greater  population  without  any  increase  of  poverty, 
or  even  with  a  diminution  of  it. 

The  favorite  argument  against  Berkeley's  theory  of  the  non-existence 
of  matter,  and  the  most  popularly  «ffectiv«^  next  to  a  ''  grin"* — an 
argument,  moreover,  which  is  not  confined  to  ''coxcombs,"  nor  to 
men  like  Samuel  Johnson,  of  practical  understanding,  without  any 
particular  turn  for  metaphysical  speculation,  but  is  the  stock  argument 
of  the  Scotch  school  of  metaphysicians,  is  a  palpable  ignoreUio  elenchi. 
The  argument  is  {>erhaps  as  frequently  expressed  by  gesture  as  by 
words,  and  one  of  its  commonest  forms  consists  in  loiocking  a  stick 
against  the  fi;round.  This  short  and  easy  confutation  overlooks  the 
ract,  that  in  denying  matter,  Berkeley  did  not  deny  anything  to  which 
our  senses  bear  witness,  and  thererore  cannot  be  answered  by  any 
appeal  to  them.  His  skepticism  related  to  the  supposed  substratum, 
or  hidden  cause  of  the  appearances  perceived  by  our  seltses  :  the  evi- 
dence of  which,  whatever  may  be  its  conclusiveness,  is  certainly  not 
the  evidence  of  sense.  And  it  will  always  remain  a  sinial  proof  of 
the  want  of  metaphysical  profundity  of  Reid,  Stewart,  and,  I  am  sorry 
to  add,  of  Brown,  that  they  should  have  persisted  in  asserting  that 
Berkeley,  if  he  believed  his  own  doctrine,  was  bound  to  walk  into  the 
kennel,  or  run  his  head  against  a  post.  As  if  men  who  do  not  recog- 
nize an  occult  cause  of  their  sensations  could  not  possibly  believe  that 
a  fixed  order  subsists  among  the  sensations  themselves.  Such  a  want 
of  comprehension  of  the  distmction  between  a  thing  and  its  sensible 
manifestation,  or,  in  transcendental  language,  between  the  noumenon 
and  the  phenomenon,  would  be  impossible  to  even  the  dullest  disciple 
of  Kant  01  Coleridge. 

*  And  coxcombs  yanquiah  Berkeley  with  a  grin.— (Popi.) 
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Itwould  be  easy  to  add  a  greaterniimberof  examples  of  this  ftllaejj 
as  well  as  of  the  others  which  I  have  attempted  to  diaracterize.  But 
a  more  copious  exemplificataon  does  not  seem  to  be  necessary ;  and 
the  intelligent  reader  will  have  little  difficulty  in  adding  to  the  cata- 
logue fr(Mn  his  own  reading  and  experience.  We  shall  Uierefore  here 
close  OUT  exposition  of  the  general  principles  of  logic,  and  proceed 
at  once  to  toe  supplemental  inquiry  which  is  necessary  to  complete 
our  " 


BOOK  VI. 

ON  TH£  LOGIC  OF  THE  MORAL  SCIENCES. 


"  (Tne  propnM  foodnvMiMLB  que  je  dot*  Aire  remarqoer  dds  ce  moment  dans  ce  >^  . 
i*ai  appel^  la  phUoaophie  poaitiTO,  el  mii  doit  aana  donte  Ini  mtoter  pins  que  Umte  autre 
rattention  gi^n^rale,  puiequ'elle  eat  aujourdliai  la  plaa  importante  pour  la  pratique,  c'eat 


que  lea  intellifei  .  

meat  unanime  i  un  certain  nombre  d*id6e8  g^n^ralea  capableade  former  une  doctrine  aociale 
commune,  on  ne  peut  ae  diaaimuler  que  l*^tat  dee  nationa  reatera,  de  tonte  nftceaaitd,  eaaen 
tiellement  r6voiutionnaire,  malgr6  toua  lea  palliatfla  poUtiquea  qui  poummt  6tre  adopt^a,  et 
ne  comportera  r6ellement  qne  dea  inatitudona  proviaoirea.  II  eat  6ga)ement  certain  que  ai 
cette  reunion  dea  eeprita  dana  une  mAme  communion  de  principea  peut  une  foia  dtra 
obtenue,  lea  inatitutiona  conTeoablea  en  dteouleront  n^ceaaairement,  aana  donner  lieu  i 
aucune  aecooaae  grave,  le  plua  grand  d6a<»die  6tant  d6ji  diaaip^  par  ee  aeul  iait'--CoiiT«> 
Cenrf  de  PhihaopSu  Pomtive,  Ire  le^on. 


CHAPTER  L 

INTKOBUCrrORT  REMARKS. 


§  1.  Pbinciples  of  Evidence  and  Theories  of  Method  are  not  to  be 
constructed  d  priori.  The  laws  of  our  rational  faculty,  like  those  ot 
eTery  other  natural  agency,  are  only  learnt  by  seeing  the  agent  at 
work.  The  earlier  achievements  of  science  were  made  without  the 
conscious  observance  of  any  Scientific  Method ;  and  we  should  never 
have  known  by  what  process  truth  is  to  be  ascertained,  if  we  had  not 
previously  ascertained  many  truths.  But  it  was  only  the  easier  pro- 
blems which  could  be  thus  resolved :  natural  sagacity,  when  it  triea  its 
strength  against  the  more  difficult  ones,  either  failed  altogether,  or  if 
it  succeeded  here  and  there  in  obtaining  a  solution,  had  no  sure  means 
of  convincing  others  that  its  solution  was  correct.  In  scientific  in- 
vestigation, as  in  all  other  works  of  human  skill,  the  way  of  attaining 
the  end  is  seen  as  it  were  instinctively  by  superior  minds  in  some 
comparatively  simple  case,  and  is  then,  by  judicious  generalization 
adapted  to  the  variety  of  complex  cases.  We  learn  to  do  a  thing  in 
difficult  circumstances,  by  attending  to  the  manner  in  which  we  have 
spontaneously  done  the  same  thing  in  easy  ones. 

This  truth  is  exemplified  by  the  history  of  the  various  branches  of 
Knowledge  which  have  successively,  in  the  ascending  order  of  theii 
complication,  assumed  the  character  of  sciences ;  and  will  doubtless 
receive  fresh  confirmation  from  those,  of  which  the  final  scientific  con- 
stitution is  yet  to  come,  and  which  are  still  abandoned  to  the  uncer- 
tainties of  vague  and  popular  discusnon.  Although  several  other  sci- 
ences have  emerged  fi*om  this  state  at  a  comparatively  recent  date. 
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none  now  remain  in  it  except  those  which  relate  to  nan  himself,  the 
most  complex  and  most  difficult  subject  of  study  on  which  the  human 
mind  can  be  engaged. 

Concerning  the  physical  nature  of  man,  as  an  organized  being— al- 
though there  is  still  much  uncertainty  and  much  controversy,  which 
can  only  be  teiminated  by  the  general  acknowledgment  and  employ- 
m'ent  of  stricter  rules  of  induction  than  are  commonly  recognized*- 
thero  is,  however,  a  considerable  body  of  truths  which  all  who  have 
attended  to  the  subject  consider  to  be  fully  established ;  nor  is  there 
now  any  radical  imperfection  in  the  method  observed  in  this  depart- 
ment of  science  by  its  most  distinguished  modem  teachers.  But  the 
laws  of  Mind,  and,  in  even  a  greater  degree,  those  of  Society,  are  so 
far  from  having  attained  a  similar  state  of  even  partial  recognition, 
that  it  is  still  a  controversy  whether  they  are  capable  of  becoming  sub- 
jects of  science,  in  the  strict  sense  of  the  term;  aixd  among  those  who 
are  agreed  on  this  point  there  reigns  the  most  iireconcilable  diversity 
on  almost  evety  otner.  Here,  therefore,  if  anywhere,  the  principles 
laid  down  in  the  preceding  Books  may  be  expected  to  be  useful. 

If  on  matters  so  much  the  m6st  important  with  which  human  intel- 
lect can  occupy  itself,  a  more  general  agreement  is  ever  to  exist  among 
thinkers ;  if  what  has  been  pronounced  **  the  proper  study  of  mankind" 
is  not  destined  to  remain  the  only  subject  which  Philosophy  cannot 
succeed  in  rescuing  from  Empiricism;  the  same  processes  through 
which  the  laws  of  simpler  phenomena  have  by  general  acknowledg- 
ment been  placed  beyond  dispute,  must  be  consciously  and  deliberately 
applied  to  those  more  difficult  inquiries.  If  there  are  some  subjects 
on  which  the  results  obtained  have  finally  received  the  unanimous  as- 
sent of  all  who  have  attended  to  the  proof,  and  others  on  which  man- 
kind have  not  yet  been  equally  successful ;  on  which  the  most  sagacious 
minds  have  occupied  themselves  j&om  the  earliest  date,  with  every 
assistance  except  that  of  a  tried  scientific  method,  and  have  never  suc- 
ceeded in«  establishing  any  considerable  body  of  truths,  so  as  to  be 
beyond  denial  or  doubt;  it  is  by  generalizing  the  methods  succes&- 
fiilly  followed  in  the  former  inquiries,  and  applying  them  to  the  latter, 
that  we  may  hope  to  remove  this  blot  upon  the  fice  of  science.  The  re- 
TTiaining  chapters  are  an  attempt  to  facilitate  this  most  desirable  o1:9ect. 

§  2.  In  attempting  this,  I  am  not  unmindful  how  little  can  be  done 
towards  it  in  a  mere  Treatise  on  Logic,  or  how  vague  and  unsatis- 
factory all  precepts  of  Method  must  necessarily  appear,  when  not  prac- 
tically exemplified  in  the  establishment  of  a  body  of  doctrine.  Doubt- 
less, the  most  effectual  way  of  showing  how  the  sciences  of  Ethics  and 
Politics  may  be  constructed,  would  be  to  construct  them  :  a  task  which, 
it  needs  scarcely  be  said,  I  am  not  about  to  undertake.  But  even  if 
there  were  no  other  examples,  the  memorable  one  of  Bacon  would  be 
sufficient  to  demonstrate,  that  it  is  sometimes  both  possible  and  useful 
to  point  out  the  way,  though  without  being  oneself  prepared  to  adven- 
ture far  into  it.  And  if  more  were  to  be  attempted,  this  at  least  is  not 
a  proper  place  for  the  attempt. 

In  substance,  whatever  can  be  done  in  a  work  like  this,  for  the  Logic 
of  the  Moral  Sciences,  has  been  or  ought  to  have  been  accomplished 
in  the  five  preceding  Books ;  to  which  the  present  can  be  only  a  kind 
of  supplement  or  appendix,  since  the  methods  of  investigation  appUc&» 
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ole  to  moral  and  social  science  most  have  been  described  by  implica- 
tion, if  I  have  succeeded  in  enumerating  and  characterizing  those  of 
science  in  general  It  only  remains  to  examine  which  of  those 
methods  are  more  especially  suited  to  the  various  branches  of  moral 
inquiry;  under  what  peculiar  facilities  or  difficulties  they  are  there 
employed ;  how  far  the  unsatisfactory  state  of  those  inquiries  is  owing 
to  a  wrong  choice  of  methods,  how  nir  to  want  of  skill  in  the  applied- . 
tion  of  right  ones ;  and  what  degree  of  ultimate  success  may  be  at- 
tained or  hoped  for,  by  a  better  choice  or  more  careful  employment  of 
logical  processes  appropriate  to  the  case.  In  other  words,  whether 
moral  sciences  exist,  or  can  exist ;  to  what  degree  of  perfection  they 
are  susceptible  of  being  carried ;  and  by  what  selection  or  adaptation 
of  the  methods  brought  to  view  in  the  previous  part  of  this  work,  that 
degree  of  perfection  is  attainable. 

At  the  tnreshold  of  this  inquiry  we  are  met  by  an  objection,  which, 
if  not  removed,  would  be  fatal  to  the  attempt  to  treat  human  conduct 
as  a  subject  of  science.  Are  the  actions  oi  man,  hke  all  other  natural 
events,  subject  to  invariable  laws  ?  Does  that  constancy  of  causation, 
which  is  the  foundation  of  eveory  scientific  theory  of  successive  phe- 
nomena, really  obtain  among  them  I  This  is  often  denied ;  and 
for  the  sake  <^  systematic  completeness,  if  not  from  any  very  urgent 
practical  necessity,  the  question  should  receive  a  deliberate  answer  in 
this  place.    We  shall  devote  to  the  subject  a  chapter  apart. 


CHAPTER  n. 

OP  LIBERTV  AND  NECESSfTY. 


§  1.  The  question,  whether  the  law  of  causality  applies  in  the  same 
strict  sense  to  human  actions  as  to  other  phenomena,  is  the  celebrated 
controversy  concerning  the  freedom  of  the  will ;  which,  from  at  least  as 
far  back  as  the  time  of  Felagius,  has  divided  both  the  philosophical 
and  the  religious  world.  The  affirmative  opinion  is  commonly  called 
the  doctrine  of  Necessity,  as  asserting  human  volitions  and  actions  to 
be  necessary  and  inevitable.  The  negative  maintains  that  the  will  is 
not  determined,  like  other  phenomena,  by  antecedents,  but  determines 
itself;  that  our  volitions  are  not,  properly  speaking,  the  effects  of 
causes,  or  at  least  have  no  causes  wnich  they  uniformly  and  implicitly 
obey. 

I  have  already  made  it  sufficiently  appear  that  the  former  of  these 
opinions  is  that  which  I  consider  the  true  one;  but  the  misleading 
terms  in  which  it  is  often  expressed,  and  the  indistinct  manner  in  which 
it  is  usually  apprehended,  have  both  obstructed  its  reception,  and  per- 
verted its  influence  when  received.  The  metaphysical  theory  of  free 
vrill,  as  held  by  philosophers  (for  the  practical  feeling  of  it,  common  in 
a  greater  or  less  degree  to  all  mankind,  is  in  no  way  inconsistent  with 
the  contrary  theory),  was  invented  because  the  supposed  alternative  of 
admitting  human  actions  to  be  necessary ^  was  deemed  inconsistent  with 
Avery  one's  instinctive  consciousness,  as  well  as  humiliating  to  the  pride 
3U 
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end  e^eu  degrading  to  the  moral  nature  of  man.    Nor  do  I  deny  thui 
the  doctrine,  as  somedmes  held,  is  open  to  these  imputations;  for  the 
misapprehension  in  which  I  shall  he  ahle  to  show  that  they  originate, 
unfortunately  is  not  confined  to  the  opponents  of  the  doctrine,  hut  par 
ticipated  in  hy  many,  perhaps  we  might  say  hy  most  of  its  supporters. 

• 
'  §  2.  Correctly  conceived,  the  doctrine  called  Philosophical  Neces- 
sity .is  simply  this:  that,  given  the  motives  which  are  present  to  an 
individual's  mind,  and  given  likewise  the  character  and  disposition  of 
the  individual,  the  manner  in  which  he  will  act  may  he  uneningly 
inferred ;  that  if  we  knew  the  person  thoroughly,  and  knew  all  the 
inducements  which  are  acting  upon  him,  we  could  foretell  his  conduct 
with  as  much  certainty  as  we  can  predict  any  physical  event.  ..  This 
proposition  I  take  to  he  a  mere  interpretation  of  univemal  experience, 
a  statement  in  words  of  what  every  one  is  internally  convincea  of.  No 
one  who  helieved  that  he  knew  thoroughly  the  circumstances  of  any 
case,  and  the  characters  of  the  diffiarent  persons  concerned,  would  hes* 
Itate  to  foretell  how  all  of  them  would  act  Whatever  degree  of  douht 
he  may  in  fact  feel,  arises  fiom  the  uncertainty  whether  he  really  knows 
the  circumstances,  or  the  character  of  some  one  or  other  of  the  persons, 
with  the  degree  df  accuracy  required ;  hut  hy  no  means  firom  thinking 
that  if  he  &d  know  these  things,  there  could  he  any  uncertain^  what 
the  conduct  would  he.  Nor  does  this  full  assurance  conflict  in  tfa6 
smallest  degree  with  what  is  called  our  feeling  of  freedom.  We  do 
not  feel  ourselves  the  less  free,  hecause  those  to  whom  we  are  intimately 
known  are  well  assured  how  we  shall  will  to  act  in  a  particular  case. 
We  often,  on  the  contrary,  regard  the  douht  what  our  conduct  will  he, 
as  a  mark  of  ignorance  of  our  character,  and  sometimes  even  resent 
it  as  an  imputation.  It  has  never  heen  admitted  hy  the  religious  phi- 
losophers who  advocated  the  firee-will  doctrine,  that  we  must  feel  not 
free  hecause  Grod  foreknows  our  actions.  We  may  he  free,  and  yet 
another  may  have  reason  to  he  perfectly  certain  what  use  we  shall 
make  of  our  freedom.  It  is  not,  therefore,  the  doctrine  that  our  voli« 
tions  and  actions  are  invariable  consequents,  of  our  antecedent  states 
of  mind,  that  is  either  contnidicted  by  our  consciousness,  or  fek  to  be 
degrading. 

But  the  doctrine  of  causation,  wheu  considered  as  obtaining  between 
our  volitions  and  their  antecedents,  is  almost  universally  conceived  as 
involving  more  than  this.  M^^J  do  not  believe,  and  very  few  prao 
tically  feel,  that  there  is  nothxqff  in  causation  but  invariflJI>le,  certain, 
and  unconditional  sequence*  There  are  few  to  whom  mere  constancy 
of  succession  appears  a  sufficiently  stringent  bond  of  union  for  so  pe- 
culiar a  relation  as  that  of  cause  and  effect.  Even  if  the  reason  repu** 
diates,  imagination  retains,  the  feeling  of  some  more  intimate  connex- 
ion, of  some  peculiar  tie,  or  mysterious  constraint  exercised  by  the 
antecedent  over  the  consequent.  Now  this  it  is  which,  considered  as 
applying  to  the  human  will,  conflicts  with  our  consciousness,  and  re- 
volts our  feelinp;s.  We  are  certain  that,  in  the  case  of  our  volitions, 
there  is  not  this  mysterious  constraint.  We  know  that  we  are  not 
compelled,  as  by  a  magical  spell,  to  obey  any  particular  motive.  We 
feel,  that  if  we  wished  to  prove  that  we  have  the  power  of  vesisting 
the  motive  we  could  do  so,  (that  wish  being,  it  needs  scarcely  be  ob- 
served, a  new  antecedent;)  and  it  would  be  humiliating  to  our  pride 
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and  paralyzing  to  our  desire  of  excellence  if  we  thought  otheimse. 

But  neither  is  any  such  mysterious  compulsion  now  aupposed,  by  the 

best  phOosophical  authorities,  to  be  exercised  by  any  cause  over  its 

effect.     Those  who  think  that  causes  draw  their  effects  after  them  by  a 

mystical  tie,  are  right  in  believing  that  the  relation  between  volitions 

and  their  antecedents  is  of  another  nature.      But  they  should  go 

further,  and  admit  that  this  is  also  true  of  all  other  effects  and  their  an- 

,  tecedentB.    If  such  a  tie  is  considered  to  be  involved  in  the  word  ne* 

I  cessity,  the  doctrine  is  not  true  of  human  actions ;  but  neither  is  it  then 

i  true  of  inanimate  objects.    It  would  be  more  correct  to  say  that  mat- 

I  ter  is  not  bound  by  necessity  than  that  mind  u  so. 

That  the  free*will  philosophers,  being  mostly  of  the  school  which 
rejects  Hume's  and  Brown's  analysis  of  Obuse  and  Effect,  should  miss 
their  viray  for  vrant  of  the  light  which  that  analysis  affords,  cannot  8ur« 
prise  us.  The  wonder  is,  that  the  necessarians,  who  usually  admit  that 
philosophical  theory,  should  in  practice  equally  lose  sight  of  it.  The 
very  same  misconception  of  the  doctrine  called  Philosophical  Neces- 
sity, which  prevents  the  opposite  party  from  recognizing  its  truth,  I 
believe  to  exist  more  or  less  obscurely  in  the  minds  of  most  necessa- 
rians,  h5wever  they  piay  in  words  disavow  it.  I  am  much  mistaken 
if  they  habitually  feel  that  the  necessity  which  they  recognize  in  actions 
is  but  uniformity  of  order,  and  capability  of  being  predicted.  They 
have  a  feeling  as  if  there  were  at  Dottom  a  stronger  tie  between  die 
volitions  and  their  causes :  as  if,  when  they  asserted  that  our  will  is 
governed  by  the  balan<^  of  motives,  they  meant  something  more  co» 
gent  than  if  they  had  only  said,  that  whoever  knew  the  motives,  and 
our  habitual  susceptibilities  to  them,  could  predict  how  we  should  will 
to  act.  They  commit,  in  opposition  to  their  own  philosophical  system, 
the  very  same  mistake  which  their  adversaries  commit  in  obedience 
to  theirs ;  and  in  consequence  do  really  in  some  instances  (I  speak 
from  personal  experience)  suffer  those  depressing  consequen'ces,  which 
their  opponents  erroneously  impute  to  the  doctrine  itsefip. 

§  3.  I  am  inclined  to  think  that  this  error  is  almost  wholly  an  effect 
of  the  associations  with  a  word ;  and  that  it  would  be  prevented  by 
forbearing  to  employ,  for  the  expression  of  the  simple  ract  of  causa* 
tion,  so  extremely  inappropriate  a  term  as  Necessity.  That  word,  in 
its  other  acceptations,  involves  much  more  than  mere  uniformity  of 
sequence;  it  implies  irresistibleness.  Applied  to  the  will,  it  only 
means  that  the  given  cause  will  be  foUowea  by  the  effect,  subject  to 
all  possibilities  of  counteraction  by  other  causes :  but  in  common  use 
it  stands  for  the  operation  of  those  causes  exclusively,  which  are  sup- 
posed too  powerful  to  be  counteracted  at  aU.  When  we  say  that  all 
human  actions  take  place  of  necessity,  we  only  mean  that  they  will 
certainly  happen  if  nothing  prevents: — ^when  we  say  that  dying  of 
want,  to  those  who  cannot  get  food,  is  a  necessity,  we  mean  that  it  vriH 
certainly  happen  whatever  may  be  done  to  prevent  it.  The  applica- 
tion of  die  same  term  to  the  agencies  on  which  human  actions  depend, 
as  is  used  to  express  those  agencies  of  nature  which  are  really  uncon* 
troUable,  cannot  fail,  when  habitual,  to  create  a  feeling  of  uncontroTla- 
bleness  in  the  farmer  also.  Thi^  however  is  a  mere  illusion.  There 
are  physical  sequences  which  we  call  necessary,  as  death  for  want  of 
foo<l  or  air ;  there  are  others  which  are  not  said  to  be  necessary,  as 
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death  from  poison,  which  an  antidote,  or  the  use  of  the  stohiach  pump 
will  sometimes  avert.     It  is  apt  to  be  forgotten  by  people's  feeling^^ 
even  if  remembered  by  their  understandings,  that  human  actions  are 
in  this  last  predicament:  they  are  never  (except  in  some  cases    of 
mania)  ruled  by  any  one  motive  with  such  absolute  sway,  that  thero 
is  no  roorn  for  the  influence  of  any  other.     The  causes,  therefore,  on 
which  action  depends,  are  never  uncontrollable;  and  any  given  effect 
is  only  necessary  provided  that  the  causes  tending  to  produce  it  are 
not  controlled.     That  whatever  happens,  could  not  Jiave  happened 
otherwise  unless  something  had  taken  place  which  was  capable   of 
preventing  it,  no  one  surely  needs  hesitate  to  admit.    But  to  call  this 
by  the  name  necessit^r  is  to  use  the  term  in  a  sense  so  different  from 
its  primitive  and  familiar  meaning,  from  that  which  it  bears  in  the 
common  occasions  of  life,  as  to  amount  almost  to  a  play  upon  words. 
The  associations  derived  from  the  ordinaiy  sense  of  the  term  will  ad- 
here to  it  in  spite  of  all  we  can  do :  and  though  ^^^  ^^^^^  o^ -Neces- 
sity, as  stated  by  most  who  hold  it,  is  yery  remote  ttom  filtdisin,  it  is 
probable  that  most  necessarians  are  fataJiota,  more  or  leas,  in  their 
feelings, 

A  fatalist  lelieves,  or  half  believes  (for  nobody  is  a  consistent  fatal- 
ist) not  only  that  whatever  is  about  to  happen,  Mrill  be  the  infallible  , 
result  of  the  causes  which  produce  it  (which  is  the  true  necessarian 
doctrine),  but  moreover  that  there  is  no  use  in  struggling  against  it; 
that  it  will  happen  however  we  may  strive  to  prevent  it  Now,  a 
necessarian,  believing  that  our  actions  follow  ^om  our  characters,  and 
that  our  characters  follow  from  our  organization,  our  education,  and 
our  circumstances,  is  apt  to  be,  with  more  or  less  of  consciousness  on 
his  part,  a  fatalist  as  to  his  own  actions,  and  to  believe  that  his  nature 
is  such,  or  that  his  education  and  circumstances  have  so  moulded  his 
character,  that  nothing  can  now  prevent  him  from  feeling  and  acting 
in  a  particular  way,  or  at  least  that  no  effort  of  his  own  can  hinder  it 
In  the  words  of  ^e  sect  which  in  our  own  day  has  so  perseveringly 
inculcated  and  so  perversely  misunderstood  this  great  doctrine,  bis 
character  is  {armed  for  him,  and  not  ^yhim;  therefore  his  wishing 
that  it  had  been  formed  differently  is  of  no  use ;  he  has  no  power  to 
alter  it.  But  this  is  a  grand  error.  He  has,  to  a  certain  extent,  a 
power  to  alter  his  character.  Its  being,  in  the  ultimate  resort,  formed 
for  him,  is  not  inconsistent  with  its  being,  in  part,  formed  by  him  as 
one  of  the  intermediate  agents.  His  character  is  formed  by  his  cir- 
cumstances (including  among  these  his  particular  oi^anization);  but 
his  ovni  desire  to  mould  it  in  a  particular  way,  is  one  of  those  circum- 
stances, and  by  no  means  one  of  the  least  influentia].  We  cannot, 
indeed,  directly  will  to  b^  different  from  what  we  are.  But  neither  did 
those  who  are  supposed  to  have  formed  our  characters,  directly  will 
that  we  should  be  what  we  are.  Their  will  had  no  direct  power 
except  over  their  own  actions.  They  nuide  us  what  they  did  make 
us,  by  willing,  not  the  end,  but  the  requisite  means:  and  we,  when  our 
habits  are  not  too  inveterate,  can,  by  similarly  willing  the  requisite 
means,  make  ourselves  different.  If  they  could  place  us  under  the 
influence  of  certain  circuj^istances,  we,  in  like  maimer,  can  place,  our- 
selves under  the  influence  of  other  circumstances.  We  are  exactly  as 
capable  of  making  our  own  character,  ^tre  tinll,  as  others  are  of  mak- 
ing it  for  us. 
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Yes  (answers  the  Owenite),  but  these  words,  "  if  we  will,"  surrendex 
le  whole  point :  since  the  will  to  alter  our  own  character  is  given  us, 
iOt  by  any  efforts  of  ours,  but  by  circumstances  which  we  cannot  help ; 
it  comes  to  us  either  from  external  causes,  or  not  at  all.  Most  true  * 
if  the  Owenite  stops  here,  he  is  in  a  position  from  which  nothing  can 
expel  him.  Our  cnaracter  is  formed  by  us  as  well  as  for  us  ;  but  the 
wish  which  induces  us  to  attempt  to  form  it  is  formed  for  us :  and  how) 
not,  ip  general,  by  our  organization  or  education,  but  by  our  experi- 
ence ;  experience  of  the  painfril  consequences  of  tlie  character  we 
previously  had  :  or  by  some  strong  feeling  of  admiration  or  aspiration, 
accidentally  aroused.  But  to  think  that  we  have  no  power  of  altering 
our  characters,  and  to  think  that  we  shall  not  use  our  power  unless  we 
have  a  motive,  are  veiy  different  things,  and  have  a  very  different  effect 
upon  the  mind.  A  person  who  does  not  wish  to  alter  his  character^ 
cannot  be  the  person  who  is  supposed  to  feel  discouraged  or  paralyzed 
by  thinking  himself  unable  to  do  it  The  depressing  effect  of  the  fatalist 
doctrine  can  only  be  felt  where  there  is  a  wish  to  do  what  that  doctrine 
represents  cfi  impossible.  It  is  of  no  consequence  what  we  think  forms 
our  character  when  we  have  no  desire  of  our  own  about  forming  it ; 
but  it  is  of  great  consequence  that  we  should  not  be  prevented  5x>m 
forming  such  a  desire  by  thinking  the  attainment  impracticable,  and 
that  if  we  have  the  desire,  we  should  know  that  the  work  is  not  so 
irrevocably  done  as  to  be  incapable  of  being  altered. 

And  indeed,  if  we  examine  closely,  we  shall  find  that  this  feeling,  of 
our  being  able  to  modify  our  own  character  if  we  wish,  is  itself  the 
feeling  of  moral  freedom  which  we  are  conscious  of.  A  person  feels 
morally  free,  who  feels  that  his  habits  or  his  temptations  are  not  his 
masters,  but  he  theirs  :  who  even  in  yielding' to  them  knovra  that  he 
could  resist ;  that  were  he,  for  any  reason,  desirous  of  altogether  throw- 
ing them  off,  there  would  not  be  required  for  that  purposp  a  stronger 
desire  than  he  knows  himself  to  be  capable  of  feeling.  It  is  of  course 
necessary,  to  render  our  consciousness  of  freedqpi  complete,  that  we 
should  actually  have  made  our  character  all  we  have  hitherto  wished 
to  make  it;  for  if  we  have  wished,  and  not  attained,  we  have  not  power 
over  our  own  character,  we  are  not  free.  Or  at  least,  we  must  feel 
that  our  wish,  if  not  strong  enough  to  alter  our  character,  is  strong 
enough  to  conquer  our  character  V'hen  the  two  are  brought  into  conflict 
•  in  any  particular  case  of  conduct. 

The  application  of  so  improper  a  term  as  Necessity  to  the  doctrine 
of  cause  and  effect  in  the  matter  of  human  character,  seems  to  me  one 
of  the  most  signal  instances  in  philosophy  of  the  abuse  of  terms,  and  its 
practical  consequences  one  of  the  most  striking  examples  of  the  power 
of  language  over  om:  associations.  The  sul^ect  will  never  be  generally 
understood,  until  that  objectionable  term  is  dropped.  The  free-will 
doctrine,  by  keeping  in  view  precisely  that  portion  of  the  truth  which 
the  word  Necessity  puts  out  of  sight,  namely,  the  power  of  the  mind  to 
cooperate  in  the  formation  of  its  own  character,  has  given  to  its  adher- 
ents a  practical  feeling  much  nearer  to  the  truth  than  has  generally  (I 
believe)  existed  in  the  minds  of  necessarians.  The  latter  may  have  had 
a  stronger  sense  of  the  importance  of  what  human  beings  can  do  to 
shape  the  characters  of  one  another ;  but  the  free-will  doctanne  has,  I 
believe,  fostered,  especially  in  the  younger  of  its  supporters,  a  much 
stronger  spirit  of  self-culture. 
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§  4.  Tbere  is  still  one  fact  which  requires  to  be  noticed  (in  addition 
to  the  existence  of  a  power  of  self-formation)  before  the  doctrine  of 
the  causation  of  human  actions  can  be  freed  from  the  confusion  and 
misapprehensions  which  surround  it  in  man^  minds.  When  the  will 
is  said  to  be  determined  by  motives,  a  motive  does  not  mean  always, 
or  solely,  the  anticipation  of  a  pleasure  or  of  a  pain.    I  shall  not  here 

^  inquire  whether  it  be  true  that,  in  the  commencement,  all  our  volun- 
tary  actions  are  mere  means  consciously  employed  to  obtain  some  nleas- 
ure,  or  avoid  some  pain.  It  is  at  least  certain  that  we  graoually, 
through  the  influence  of  association,  come  to  desire  the  means  without 
thinking  of  the  end:  the  action  itself  becomes  an  object  of  desire,  and 
is  performed  vtithout  reference  to  any  motive  beyond  itself.  ThuB 
far,  it  may  still  be  objected,  that,  the  action  having  through  association 
become  pleasurable,  we  are,  as  much  as  before,  moved  to  act  by  the 
anticipation  of  a  pleasure,  namely,  the  pleasure  of  the  action  itsel£ 
But  granting  this,  the  matter  does. not  end  here.  As  we  proceed  in 
the  formation  of  habits,  and  become  accustomed  to  will  a  particular 
act  or  a  particular  course  of  conduct  because  it  is  pleasiraole,  we  at 
last  continue  to  will  it  whether  it  is  pleasurable  or  not.  Although, 
from  some  change  in  us  or  in  our  circumstances,  we  have  ceased  to 
find  any  pleasure  in  the  action,  or  to  anticipate  any  pleasure  as  the 
consequence  of  it,  we  still  continue  to  desire  the  action,  and  conse- 
quently to  do  it  In  this  manner  it  is  that  habits  of  hurtful  indulgence 
continue  to  be  practised  although  they  have  ceased  to  be  pleasurable ; 
and  in  this  manner  also  it  is  that  the  habit  of  willing  to  persevere  in  a 
prescribed  course  does  not  desert  the  moral  hero,  even  when  the  re- 
ward, however  real,  which  he  doubtless  receives,  from  the  conscious- 
ness of  well-doing,  is  anything  but  an  equivalent  for  the  sufferings  he 
undergoes,  or  the  wishes  which  he  may  have  to  renounce. 

A  habit  of  willing  is  commonly  called  a  purpose ;  and  among  the 
causes  of  our  volitions,  and  of  the  actions  which  flow  from  them,  must 
be  reckoned  not  only  likings  and  aversions,  but  also  purposes.  It  is 
only  when  our  purposes  have  become  independent  of^the  feelings  of 
pain  or  pleasure  from  which  they  originally  took  their  rise,  that  we  are 
said  to  have  a  confirmed  character.  *' A  character,"  says  Novalis,  '^  is 
a  completely  fashioned  vrill :"  and  the  will,  once  so  fashioned,  may  be 
steady  and  constant,  when  the  passive  susceptibilities  of  pleasure  and 
pain  are  greatly  weakened,  or  materially  changed. 

•^  With  the  corrections  and  explanations  now  given,  the  doctrine  of 
the  causation  of  our  volitions  by  motives,  and  of  motives  by  the  desi- 
rable objects  offered  to  us,  combined  vrith  ourparticular  susceptibilitieB 
of  desire,  may  be  considered,  I  hope,  as  sufficiently  established;  and 
I  shall  hevceforth  assume  its  truth  without  any  further  discussion. 
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CHAPTER  III. 

THAT  TBEBS  IB.  OB  MAT  BB,  A  8CIEN0E  OP  HUMAN  NATUBB. 

§  1.  It  is  a  common  notion,  or  at  least  it  is  implied  in  many  commcm 
modes  of  speech,  that  the  thoughts,  feelings,  and  actions  of  sentient 
beines  are  not  a  subject  of  science,  in  the  same  strict  sense  in  whid' 
this  18  true  of  the  objects  of  outward  Nature.  This  notion  seems  tp 
involve  some  confusion  of  ideas,  which  it  is  necessary  to  begin  by 
clearing  up. 

Any  facts  are  fitted,  in  themselves,  to  be  a  subject  of  science,  which 
follow  one  another  according  to  constant  laws;  although  those  lawe 
may  not  have  been  discovered,  nor  even  be  discoverable  by  our  exist 
ing  resources.  Take,  for  instance,  the  most  fiuqaihar  class  of  meteor 
ological  phenomena,  those  of  rain  and  sunshine*  Scientific  inquiry 
has  not  ye(  succeeded,  in  ascertaining  the  order  of  antecedence  and 
consequence  among  theao  phenomena,  so  as  to  be  able,  at  least  in  our 
regions  of  the  earth,  to  predict  them  with  certainty,  or  even  with  any 
high  degree  of  probabihty.  Yet  no  one  doubts  that  the  phenomena 
depend  upon  laws,  and  that  these  must  be  derivative  laws  resulting 
from  known  ultimate  laws,  those  of  heat,  vaporization,  and  elastic 
fluids.  Nor  can  it  be  doubted  that  if  we  were  acquainted  with  all  the 
antecedent  circumstances,  we  could,  even  from  those  more  general 
laws,  predict  (saving  difficulties  of  calculation)  the  state  of  the  weathei 
at  any  fixture  time.  Meteorology,  therefore,  not  only  has  in  itseh 
every  natural  requisite  for  being,  but  actually  is,  a  science ;  although 
from  the  difficulty  of  observing  die  facts  upon  which  the  phenomena 
depend  (a  difficulty  inherent  in  the  peculiar  nature  of  those  phe- 
nomena) the  science  is  still  very  imper&ct ;  and  were  it  perfect,  might 
probably  be  of  little  avail  in  practice,  since  the  data  requisite  foi 
applying  its  principles  to  particular  instances  would  rarely  be  pro- 
curable. 

A  case  may  be  conceived,  of  an  intermediate  character  between  the 
perfection  of  science,  and  this  its  extreme  imperfection.  It  may  hap- 
pen that  the  greater  causes,  diose  on  which  the  principal  part  of  a 
phenomenon  depends,  are  vdthin  the  reach  of  observation  and 
measurement;  so  that  if  no  oth^r  causes  intervened,  a  complete 
explanation  could  be  given  not  only  of  the  phenomenon  in  general,  but 
of  all  the  variations  and  modifications  which  it  admitted  of.  But  inas- 
much as  other,  perhaps  many  other  causes,  separately  insignificant  in 
their  effects,  codperate  or  conflict  in  many  or  in  all  cases  with  those 
greater  causes ;  the  effect,  accordingly,  presents  more  or  less  of  aberra- 
tion from  what  would  be  produced  by  uie  greater  causes  alone.  Now, 
if  these  minor  causes  axe  not  so  constantly  accessible,  or  not  accessible 
at  all,  to  accurate  observation ;  the  principal  mass  of  the  effect  may 
still,  as  before,  be  accounted  for,  and  even  predicted ;  but  there  will 
be  variations  and  modifications  which  we  are  not  competent  to  explain 
thoroughly,  and  our  predictions  will  not  be  fiilfiUea  accurately,  but 
only  approximately. 

It  is  thus,  for  example,  with  the  theory  of  the  tides.  No  one  doubts 
that  Tidology  (as  Mr.  Whewell  proposes  to  call  it)  is  really  a  science. 
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As  much  of  the  pbeaomena  as  depends  upon  the  attraction  of  the  sun 
and  moon  is  completely  understood,  and  may  in  any,  even  unknown, 
part  of  the  earth's  surface,  be  foretold  with  certainty;  and  the  fox 
greater  part  of  the  phenomena  depends  upon  those  causes.  But  cir- 
cumstances of  a  local  or  casual  nature,  such  as  the  configuration  of  the 
bottom  of  the  ocean,  the  degree  of  confinement  from  shores,  the  direc- 
tion' of  the  wind,  &;c.,  influence,  in  many  or  in  all  places,  the  height 
and  time  of  the  tide ;  and  a  portion  of  these  circumstances  being  either 
not  accurately  knowable,  not  precisely  measurable,  or  at  least  not 
capable  of  being  certainly  foreseen,  the  tide  in  known  places  com- 
monly varies  from  the  calculated  result  of  TOneral  principles  by  some 
difference  that  we  cannot  explain,  and  in  unknown  ones  may  vary  from 
it  by  a  diffisrence  that  we  are  not  able  to  fbresee  or  conjecture.  Never- 
theless, not  only  is  it  certain  that  these  variations  depend  upon  causes, 
and  follow  their  causes  by  laws  of  unerring  uniformity;  not  only, 
therefore,  is  tidology  a  science,  like  meteorology,  but  it  is,  what 
meteorology  perhaps  will  never  be,  a  science  largely  available  in 
practice.  General  laws  may  be  laid  down  respecting  the  tides,  pre- 
dictions may  be  founded  upon  those  laws,  ana  the  result  will  in  the 
main,  though  often  not  with  complete  accuracy,  correspond  to  the 
predictions. 

And  this  is  what  is  or  ought  to  be  meant  by  those  who  speak  of 
sciences  which  are  not  exact  sciences.  Astronomy  was  once  a  science, 
without  being  an  exact  science.  It  could  not  become  exact  until  not 
only  the  general  course  of  the  planetary  motions,  but  the  perturbations 
also,  were  accounted  for,  and  referred  to  their  causes.  It  has  now  be- 
come an  exact  science,  because  its  phenomena  have  been  brought  undei 
laws  comprehending  the  whole  of  the  causes  by  which  the  phenomena 
are  influenced,  whether  in  a  great  or  only  in  a  trifling  degree,  whether 
in  all  or  only  in  some  cases,  and  assiniin^to  each  of  those  causes  the 
share  of  effect  which  really  belongs  to  it  But  in  tidology  the  only  laws 
as  yet  accurately  ascertained,  are  those  of  the  csnises  which  affect  the 
phenomenon  in  all  cases,  and  in  a  considerable  degree ;  while  others 
which  affect  it  in  some  cases  only,  or,  if  in  all,  only  in  a  slight  degree, 
have  not  yet  been  sufficiently  ascertained  and  studied  to  enable  us  to 
lay  down  their  laws ;  still  less  to  deduce  the  completed  law  of  the  phe- 
nomenon, by  compounding  the  effects  of  the  greater  with  those  of^  the 
minor  causes.  Tidology,  therefore,  is  not  yet  an  exact  science ;  not 
from  any  inherent  incapacity  of  being  so,  but  from  the  difficulty  of 
ascertaining  with  complete  precision  the  real  derivative  uniformities. 
By  combining,  however,  the  exact  laws  of  the  greater  causes,  and  of 
such  of  the  minor  ones  as  are  sufliciently  known,  with  such  empirical 
lavTs  or  such  approximate  generalizations  respecting  the  miscellaneous 
variations  as  can  be  obtained  by  specific  observation,  we  can  lay  down 
general  propositions  which  will  be  true  in  the  main,  and  upon  which, 
with  allovnince  for  the  degree  of  their  probable  inaccuracy,  we  may 
naiely  ground  our  expectations  and  our  conduct. 

§  2.  The  science  of  human  nature  is  of  this  description.  It  falls  fai 
shtvrt  of  the  standard  of  exactness  now  realized  in  Astronomy;  but 
there  is  no  reason  that  it  should  not  be  as  much  a  science  as  Tidology 
is,  or  as  Astronomy  was  when  its  calculations  had  only  mastered  me 
main  phenomena,  but  not  the  perturbations  , 


HUMAN    NATURE   A  0bBJ8CT  OF  SCIENCE. 


629 


The  phenomena  with  which  this  science  is  convecisBnt  being  the 
thoughts,  feelings,  and  actions  of  human  beings,  it  would  have  attained 
the  ideal  perfection  of  a  science  if  it  enabled  us  to  foretell  how  an  indi« 
vidual  would  think,  feel,  or  act,  throughout  life,  with  the  same  certainty 
with  which  astronomy  enables  us  to  predict  the  places  and  the  occulta- 
tjons  of  the  heavenly  bodies.  It  needs  scarcely  be  stated  that  nothing 
approaching  to  this  can  be  done.  The  actions  of  individuals  could  not 
be  predicted  with  scientific  accuracy,  were  it  only  because  we  cumot 
foresee  the  whole  of  the  circumstances  in  which  those  individuals  will 
be  placed.  But  further,  even  in  any  given  combination  of  (present) 
curcumstances,  no  assertion,  which  is  both  rarecise  axid  universally  true, 
ean  be  made  respecting  the  manner  in  which  human  beings  will  think, 
feel,  or  act.  This  is  not,  however,  because  every  person's  modes  of 
thinking,  feelii^,  and  acting,  do  not  depend  upon  causes ;  nor  can  we 
doubt  SibZ  if,  in  the  case  of  anv  individusl,  our  data  could  be  conu^te, 
we  even  now  know  enough  of  the  ultimate  laws  by  which  mental  phe- 
nomena are  determined  to  enable  us  to  predict  vrmi  tolerable  certainty, 
if  not  with  perfect  precision,  what,  under  any  given  set  of  circumstances, 
his  conduct  or  sentiments  would  be.  But  the  impressions  and  actions 
of  human  beings  are  not  solely  the  result  of  their  present  circumstances, 
but  the  joint  result  of  those  circumstances  and  ot  the  characters  of  the 
individuals :  and  the  agencies  which  determine  human  character  are  so 
numerous  and  diversified  (nothing  which  has  happened  to  the  person 
throughout  life  being  without  its  portion  of  influence),  that  in  the  ag- 
gregate they  are  never  in  any  two  cases  exactly  similar.  Hence,  even 
if  our  science  of  human  nature  were  theoretically  perfect,  that  is,  if  we 
could  calculate  any  character  as  we  can  calculate  the  orbit  of  any 
planet,  &om  g^iven  data;  still  as  the  data  are  never  all  given,  nor  ever 

Srecisefy  alike  in  different  cases,  we  could  neither  make  infallible  pre- 
ictions,  nor  lay  down  universal  propositions. 
Inasmuch,  however,  as  many  of  those  effects  which  it  b  of  most  im 
portance  to  render  amenable  to  human  foresight  and  control,  are  de- 
termined, like  the  tides,  in  an  incomparably  greater  deo^ree  by  general 
causes,  than  by  all  partial  causes  taken  together ;  depending  in  the  main 
on  those  circumstances  and  those  quahties  which  are  common  to  all 
mankind,  or  common  at  least  to  larse  bodies  of  them,  and  only  in  a 
small  degree  on  the  idiosyncracies  ofor^anization  or  the  peculiar  his- 
tory of  individuals  ^  it  is  evidently  ]M)Ssible,  .with  regara  to  all  such 
effects,  Co  make  predictions  which  wiU  almoit  always  be  verified,  and 
general  pzopositions  which  are  almost  always  true.  And  whenever  it 
h  sufficient  to  know  how  the  great  majority  of  the  human  race,  or  of 
some  nation  or  class  of  persons,  will  tlunk,  feel,  and  act,  these  proposi- 
tions are  equivalent  to  universal  ones.  For  the  purposes  of  political 
and  social  science  this  u  sufficient.  As  we  formeny  remarked,*  an 
approximate  generalization  is  practically,  in  social  inquiries,  equivalent 
to  an  exact  one;  that  which  is  only  probable  when  asserted  of  human 
beings  taken  individually,  being  certain  when  affirmed  of  the  character 
and  collective  conduct  of  masses. 

It  is  no  disparagement,  therefore,  to  the  science  of  Human  Nature, 
that  those  of  its  general  propositions  which  descend  sufficiently  into 
detail  to  serve  as  a  foundation  for  predicting  phenomena  in  the  con- 
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Crete,  are  for  the  most  part  only  approximately  true.  But  in  order  to 
give  a  genuinely  scientific  character  to  the  study,  it  is  indispensable 
diat  these  approximate  generalieations,  which  in  themselves  would 
amount  only  to  the  lowest  kind  of  empiiical  laws,  should  be  connected 
deductively  with  the  laws  of  nature  from  which  they  result ;  should  be 
resolved  into  the  properties  of  the  causes  on  which  the  phenomena 
depend.  In  other  words,  the  science- of  Human  Nature  may  be  said 
to  exist,  in  proportion  as  those  approximate  truths,  which  compose  9 
practical  knowledge  of  mankind,  can  be  exhibited  as  corollaries  frou 
the  univensal  laws  of  hmnan  nature  on  which  they  rest ;  whereby  the 
proper  limits  of  those  apptoxixnate  truths  would  be  shown,  and  we 
should  be  enabled  to  deduce  others  for  any  new  state  of  circumstances, 
in  antidpation  of  specific  experience. 

The  proposition  now  stated  is  the  text  on  which  the  two  succeeding 
chapters  will  fumish  the  comment 


CHAPTER  IV. 

OF  THE  LAWS  OF  MIND. 


)  1.  What  the  Mind  is,  as  well  as  what  Matter  is,  or  any  other 
question  respecting  Things  in  themselves,  as  distinguished  from  their 
sensible  manifestations,  it  would  be  foreign  to  the  purposes  of  this 
Treatise  to  consider.     Here,  as  throughout  our  inquiry,  we  shall  keep 
clear  of  all  speculations  respecting  the  Mind's  own  nature,  and  shall 
understand  by  the  Lav^s  of  Mind,  those  of  mental  Phenomena;  of  the 
various  feelings  or  states  of  consciousness  of  sentient  beinc;s.     These 
according  to  the  classification  we  have  uniformly  followed,  consist  1 
Thoughts,  Emotions,  Volitions,  and  Sensations :  the  last  being  as  trul^ 
States  of  Mind  as  the  three  fbrmer.     It  is  usual  indeed  to  speak  r 
Sensations  as  states  of  body,  not  of  nund.     But  this  is  the  commo* 
confusion  of  giving  one  and  the  same  name  to  a  phenomenon  and  t 
the  proximate  cause  or  conditions  of  the  phenomenon.    The  immediate 
antecedent  of  a  Sensation  is  a  state  of  Body,  but  the  sensation  itself  * 
a  state  of  Mind.   If  the  word  Mind  means  anything,  it  means  that  wbicl 
feels.     If  we  allow  ourselves  to  use  language  implying  that  the  Bodj 
feels,  there  is  no  reason  against  being  consistent  m  that  language,  ar  ' 
saying  that  the  Body  also  thinks. 

The  phenomena  of  Mind,  then,  are   the  various  feelings  of  ou 
nature,  both  those  called  physical,  and  those  peculiarly  designated 
Mental :  and  by  the  Laws  of  Mind,  I  mean  the  laws  according  to  vhicl 
those  feelings  generate  one  another. 

§  2.  All  states  of  mind  are  immediately  caused  either  by  other  stata 
of  mind,  or  by  states  of  body.     When  a  state  of  mind  is  produced  b 
a  state  of  mind,  I  call  the  law  concerned  in  the  case,  a  law  of  Mint 
When  a  state  of  mind  is  produced  directly  by  a  state  of  body,  the  lav 
is  a  law  of  Body,  and  belongs  to  physical  science. 

With  regard  to  those  states  of  mind  which  are  called  Sensations,  a 
are  agreed  that  these  have  for  their  immediate  antecedents,  states  1 
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Dody.  Every  sensation  has  for  its  proximate  cause  some  affection  of 
the  portion  of  our  frame  called  the  nervous  system ;  whether  this  affec« 
tion  originate  in  the  action  of  some  external  ohject,  or  in  some  patho* 
logical  condition  of  the  nervous  organization  itself.  The  laws  of  this 
portion  of  our  nature— t'ne  varieties  of  our  sensations^  and  the  physi- 
cal conditions  on  which  they  proximately  depend-<-manifestly  faD 
under  the  province  of  Physiology. 

Whether  any  other  portion  of  our  mental  states  are  similarly  de* 
pendent  on  physical  conditions,  is  one  of  those  scientific  questions 
respecting  human  nature  which  are  stiH  in  abeyance.  It  is  yet  unde- 
cided whether  our  thoughts,  emotions,  and  volitions  are  generated 
through  the  intervention  of  material  mechanism ;  whether  we  have 
organs  of  thought  and  of  emotion,  in  the  same  sense  iii  which  we  have 
organs  of  sensation.  Many  eminent  physiologists  hold  the  affirmative. 
These  contend,  that  a  thought  (for  example)  is  as  much  the  result  of 
nervous  agency,  as  a  sensation:  that  some  particular  state  of  our  nervous 
system,  in  particular  of  that  central  portion  of  it  called  the  brain,  invaria* 
bly  precedes,  and  is  presupposed  by,  every  state  of  our  consciousness. 
According  to  this  theory,  one  state  of  mind  is  neyer  really  produced  by 
another :  all  are  produced  by  states  of  body.  When  one  diouffht  seems  to 
call  up  another  by  association,  it  is  not  really  a  thought  which  recalls  a 
thought ;  the  association  did  not  exist  between  the  two  thoughts,  but 
between  the  two  states  of  the  brain  or  nerves  which  preceded  the 
thoughts ;  one  of  those  states  recalls  the  other,  each  being  attended,  in 
its  passage,  by  the  particular  mental  state  which  is  consequent  upon  it. 
On  this  theory,  the  uniformities  of  succession  among  states  ot  mind 
would  be  mere  derivative  uniformities,  resulting  from  the  laws  of  suc- 
cession of  the  bodily  states  which  cause  them.  There  would  be  no 
original  mental  laws,  no  Laws  of  Mind  in  the  sense  in  which  I  use  the 
term,  at  all ;  but  Mental  Science  would  be  a  mere  branch,  though  the 
highest  and  most  recondite  branch,  of  the  Science  of  Physiology. 
This  is  what  M.  Comte  must  be  understood  to  mean,  when  he  claims 
the  scientific  cognizance  of  moral  and  intellectual  phenomena  exclu- 
sively for  physiologists ;  and  not  only  denies  to  Psychology,  or  Mental 
Philosophy  properly  so  called,  the  character  of  a  science,  but  places  it, 
in  the  chimerical  nature  of  its  objects  and  pretensions,  almost  on  a  par 
with  Astrology. 

But,  after  aJl  has  been  said  which  can  be  said,  it  remains  incontest- 
able by  M.  Comte  and  by  all  others,  that  there  do  exist  uniformities  of 
succession  among  states  of  mind,  and  that  these  can  be  ascertained  by 
observation  and  experiment*  Moreover,  even  if  it  were  rendered  far 
more  certain  than  1  believe  it  as  yet  to  be,  that  every  mental  state  has 
a  nervous  state  for  its  immediate  antecedent  and  proximate  cause ;  yet 
every  one  must  admit  that  we  are  wholly  ignorant  of  the  characteristics 
of  these  nervous  states ;  we  know  not,  nor  can  hope  to  know,  in  what 
respect  one  of  them  diflbrs  from  another;  and  our  only  mode  of  study- 
ing their  successions  or  coexistences  must  be  by  observing  the  succes- 
sions anA  coexistences  of  the  mental  states  of  which  they  are  supposed 
to  be  the  generators  or  causeiff  The  successions,  thereifore,  which  ob- 
tain among  mental  phenomena,  do  not  admit  of  being  deduced  from 
the  physiological  laws  of  our  nervous  organization;  and  all  real 
Knowledge  of  them  must  continue,  for  a  long  time  at  least,  if  not  for 
ever,  to  be  sought  in  the  direct  study,  by  observation  and  experiment* 
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of  the  mental  successions  themselves.  Since  therefore  the  onder  of  ouc 
mental  phenomena  must  be  studied  in  those  phenomena,  and  not  in- 
ferred from  the  laws  of  any  phenomena  more  general,  there  is  a  dis- 
tinct and  separate  Science  of  Mind.  The  relations,  indeed,  of  that 
science  to  the  Science  of  Physiology  must  never  be  overlooked  or  un- 
dervalued. It  must  by  no  means  be  forgotten  that  the 'laws  of  mind 
may  be  derivative  laws  resulting  from  laws  of  animal  life,  and  that 
their  truth,  therefore,  may  ultimately  depend  upon  physical  conditions ; 
and  the  influence  of  physiological  states  or  physiological  changes  in 
altering  or  counteracting  the  mental  successions,  is  one  of  the  most 
important  departments  of  psychological  study. 

§  3.  The  subject,  then,  of  Psychology,  is  the  uniformities  of  succes- 
sion, the  laws,  whether  ultimate  or  derivative,  according  to  which  one 
mental  state  succeeds  another ;  is  caused  by,  or  at  the  least,  is  caused 
to  follow,  another.  Of  these  laws,  some  are  general,  others  more 
RpeciaL     The  following  are  examples  of  the  most  general  laws. 

First :  Whenever  any  state  of  consciousness  has  once  been  excited 
in  us,  no  matter  by  what  cause ;  an  inferior  degree  of  the  same  state  of 
consciousness,  a  state  of  consciousness  resembling  the  former,  but 
I  inferior  in  intensity,  is  capable  of  beinff  reproduced  in  us,  without 
'  the  presence  of  any  such  cause  as  excited  it  at  first.  Thus,  if  we  have 
once  seen  or  touched  an  object,  we  can  afterwards  think  of  the  object 
although  it  be  absent  from  our  sight  or  from  our  touch.  If  we  have 
been  joyful  or  grieved  at  some  event,  we  can  think  of,  or  remember, 
our  past  joy  or  grief,  although  no  new  event  of  a  happy  or  a  painful 
nature  has  taken  place.  When  a  poet  has  put  together  a  m^ital  pic- 
ture of  an  imaginary  object,  a  Castle  of  Indolence,  a  Una,  or  a  Juliet, 
he  can  afterwards  think  of  die  ideal  object  he  has  created,  without  any 

Ifiesh  act  of  intellectual  combination.  This  law  is  expressed  by  saying, 
in  the  language  of  Hume,  that  every  mental  impression  has  its  idea. 

Secondly :  These  Ideas,  or  secondary  mental  states,  are  excited  by 
our  impressions,  or  by  other  ideas,  according  to  certain  laws  which 
are  called  Laws  of  Association.  Of  these  laws  the  first  is,  that  simi- 
lar ideas  tend  to  excite  one  another.  The  second  is,  that  when  two 
impressions  have  been  frequently  experienced  (or  even  thought  of) 
either  simultaneously  or  in  immediate  succession,  then  whenever 
either  of  these  impressions  or  the  idea  of  it  recurs,  it  tends  to  excite 
the  idea  of  the  other.  The  third  law  is,  that  greater  intensity,  in  either 
or  both  of  the  impressions,  is  equivalent,  in  rendering  them  excitable 
by  one  another,  to  a  greater  frequency  of  conjunction.  These  are  th 
laws  of  Ideas :  upon  which  I  shall  not  enlarge  in  this  place,  bu.; 
refer  the  reader  to  works  professedly  psychological,  in  particular  to 
Mr.  Mill's  Analysis  of  the  Phenomena  of  the  Human  Mind,  where  the 
principal  laws  of  association,  both  in  themselves  and  in  many  of  their 
applications,  are  copiously  exemplified,  and  with  a  masterly  hand. 

These  simple  or  elementary  Laws  of  Mind  have  long  been  ascer- 
tained by  the  ordinary  methods  of  experimental  inquiry ;  n6r  could 
they  have  been  ascertained  in  any  othe^  manner.  But  a  certain  nun^ 
ber  of  elementary  laws  having  thus  been  obtained,  it  is  a  fair  subject 
of  scientific  inquiry  how  far  those  laws  can  be  made  to  go  in  explain- 
ing the  actual  phenomena.  It  is  obvious  that  complex  laws  of  thought 
and  feeling  not  only  may,  but  must,  be  generated  from  these  simple 
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laws.     And  it  18  to  be  remarked,  that  the  case  is  not  always  one  of 
Composition  ^f  Causes :  the  effect  of  concurring  causes  is  not  always 
precisely  the  sum  of  the  effects  of  those  causes  when  separate,  nor  even 
always  an  effect  of  the  same  kind  with  them.     Reverting  to  the  dis-l 
tinction  which  occupies  so  prominent  a  place  in  the  theory  of  indue-  [ 
tion ;  the  laws  of  the  phenomena  of  mind  are  sometimes  analogous  to  I 
mechanical,  but  sometimes  also  to  chemical  laws.     When  many  im-  3 
pressions  or  ideas  are  operating  in  the  mind  together,  there  som^mes 
takes  place  a  process  of  a  similar  kind  to   chemical   combination. 
When  Impressions  have  been  so  often  experienced  in  conjunction,  that 
each  of  them  calls  up  readily  and  instantaneously  the  ideas  of  the  whole 
group,  those  ideas  sometimes  melt  and  coalesce  into  one  another,  and 
appear  not  several  ideas  but  one ;  in  the  same  manner  as  when  the 
seven  pri«natic  colors  are  presented  to  the  eye  in  rapid  succession, 
the  sensation  produced  is  that  of  white.    But  as  in  this  last  case  it  is 
correct  to  say  that  the  seven  colors  when  they  rapidly  follow  one 
another  generate  white,  but  not  that  they  actually  are  white;  so  it 
appears  to  me  that  the  Complex  Idea,  formed  by  the  blending  together 
of  several  simpler  ones,  should,  when  it  really  appears  simple,  (that  is 
when  the  separate  elements  are  not  consciously  di8tinG;ui8hable  in  it,) 
be  said  to  result  from,  or  be  generated  by,  the  simple  ideas,  not  to  con- 
eist  of  thera.    Our  idea  of  an  orange  really  consute  of  the  simple  ideas 
of  a  certain  color,  a  certain  form,  a  certain  taste  and  smell,  &:c.,  be* 
cause  we  can  by  interrogating  our  consciousness,  perceive  all  these  ele- 
ments in  the  idea.     But  we  cannot  perceive,  in  so  apparently  simple  a 
feeling  as  our  perception  of  the  shape  of  an  object  by  the  eye,  all  that 
lafultitude  of  iaeas  derived  from  other  senses,  without  which  it  is  well 
ascertained  that  no  such  visual  perception  would  ever  have  had  exist- 
ence ;  nor,  in  our  idea  of  Extension,  can  we  discover  those  elementary 
ideas  of  resistance,  derived  from  our  muscular  frame,  in  which  Dr. 
Brown  has  rendered  it  highly  probable  that  the  idea  originates.    Thesel 
therefore  are  cases  of  mental  chemistry :  in  which  it  is  proper  to  say' 
that  the  simple  ideas  generate,  rather  dian  that  they  compose,  the  com- 
plex ones. 

With  respect  to  all  the  other  constituents  of  the  mind,  its  belief, 
its  abstruser  conceptions,  its  sentiments,  emotions,  and  volitions ;  there 
are  some  (among  whom  are  Hartley,  and  the  author  of  the  Andlyaui) 
who  think  that  the  whole  of  these  are  generated  from  simple  ideas  of 
sensation,  by  a  chemistry  similar  to  that  which  we  have  just  exempli- 
fied. I  am  unable  to  satisfy  myself  that  this  conclusion  is,  in  the  pres- 
ent state  of  our  knowledge,  fully  made  out.  In  many  cases  I  cannot 
even  perceive,  that  -the  line  of  argument  adopted  has  much  tendency 
to  establish  it.  The  philosophers  to  whom  I  have  referred  have,  in- 
deed, conclusively  shown  that  there  is  such  a  thing  as  mental  chemis- 
try; that  the  heterogeneous  natnre  of  a  feeling,  A,  considered  in 
relation  to  B  and  C,  is  no  conclusive  argument  against  its  being  gener- 
ated from  B  and  C.  Having  proved  this,  they  proceed  to  show,  that 
where  A  is  found,  B  and  C  were,  or  may  have  been,  present,  and  why 
therefore,  they  say,  should  not  A  have  been  generatea  from  B  and  C 1 
But  even  if  this  evidence  were  carried  to  the  highest  degree  of  com- 
pleteness which  it  admits  of;  if  it  were  shown  that  certain  groups  of 
associated  ideas  not  only  might  have  been,  but  actually  were,  present 
whenever  the  more  recondite  mental  feeling  wajs  experienced ;  this 
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•vould  amount  only  to  the  Method  of  Agreement,  and  could  not  prow 
causation  until  confirmed  by  the  more  conclusiye  evidence  of  the 
Method  of  Difference.  If  the  question  be  whether  Belief  is  a  mere 
case  of  close  association  of  ideas,  it  would  be  necessary  to  examine 
experimentaUy  if  it  be  true  that  any  ideas  whatever,  provided  they  are 
associated  together  with  the  required  degree  of  closeness,  are  suffi- 
cient to  give  ris6  to.  belief.  If  the  inquiry  be  into  the  origin  of  moral 
feelincs,  the  feelings  for  example  of  moral  reprobation,  the  first  step 
must  be  to  compare  all  the  vaneties  of  actions  or  states  o£  mind  whicn 
are  ever  morally  disapproved,  and  see  whether  in  all  these  cas^s  it  can 
be  shown  that  the  action  or  state  of  mind  had.  become  connected  by 
association,  in  the  disapproving  mind,  with  some  particular  class  of 
hateful  or  disgusting  ideas ;  and  the  method  employed  is,  thus  far,  that 
of  Agreement.  But  this  is  not  enough.  Supposing  thie  proved,  we 
must  try  further,  by  the  Method  of  Difference,  whether  this  particular 
kind  of  hateful  or  disgusting  ideas,  when  it  becomes  associated  with  aa 
action  previously  indifferent,  will  render  that  action  a  subject  of  moral 
disapproval.  If  this  question  can  be  answered  in  the  affirmative,  it  is 
shown  to  be  a  law  of  the  human  mind,  that  an  association  of  that  par- 
ticular description  is  the  generating  cause  of  moral  reprobation.  JBut 
these  experiments  have  either  never  been  tried,  or  never  with  the  de- 
gree of  pri^ision  indispensable  for  conclusiveness;  and,  considering 
die  difficulty  of  accurate  experimentation  upon  the  human  mind,  it  will 
probably  be  long  before  they  are  so. 

It  is  nirther  to  be  remembered,  that  even  if  all  which  this  theory  of 
mental  phenomena  contends  for  could  be  proved,  we  should  not  be  the 
more  enabled  to  resolve  the  laws  of  the  move  complex  feelings  iifto 
those  of  the  simpler  ones.  The  generation  of  one  class  of  mental 
phenomeiia  Scorn  another,  whenever  it  can  be  made  out,  is  a  highly 
interesting  fact  in  psychological  chemistry ;  but  it  no  more  supersedes 
tlie  necessity  of  an  experimental  study  of  the  generated  phenomenon, 
than  a  knowledge  of  tne  properties  of  oxygen  and  sulphur  enables  ub 
to  deduce  those  of  sulphuric  acid  without  specific  observation  and  ex- 
periment. Whatever,  therefore,  may  be  the  final  issue  of  the  attempt 
to  account  for  the  origin  of  our  judgments,  our  desires,  or  our  volitions, 
from  simpler  mental  phenomena,  it  is  not  the  less  imperative  to  ascer- 
tain the  sequences  of  the  complex  phenomena  themselves,  by  special 
study  ii)  conformity  to  the  canons  of  Induction.  Thus,  in  respect  of 
Belief,  the  psychologist  will  always  have  to  inquire,  what  beliefs  we 
have  intuitively,  and  according  to  what  laws  one  belief  produces 
another ;  what  are  the  laws  in  virtue  of  which  one  thing  is  recognized 
by  the  mind,  either .  rightly  or  erroneously,  as  evidence  of  another 
thing.  In  regard  to  Desire,  he  will  examine  what  objects  we  desire 
naturally,  and  by  what  causes  we  are  made  to  desire  things  originally 
indifferent  or  even  disagreeable  to  us ;  and  so  forth.  It  may  be  re- 
marked, that  the  general  laws  of  association  prevail  among  these  moro 
intricate  states  of  mind,  in  the  same  manner  as  among  the  simpler 
ones.  A  desire,  an  emotion,  an  idea  of  the  higher  order  of  abstrac- 
tion, even  our  judgments  and  volitions  when  they  have  become  habitual, 
are  called  up  by  association,  according  to  precisely  the  same  laws  aa 
our  simple  ideas. 

§  4.  In  the  course  of  these  inquiries  it  will  be  natural  and  necessary 
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10  exanuue,  how  far  the  production  of  one  state  of  mind  by  another  i§ 
influenced  by  'any  assignaole  state  of  body.  The  CDmmonest  observa* 
tion  showA  that  mfierent  minds  are  susceptible  in  very  different  degrees 
to  the  action  of  the  same  psychological  causes.  The  idea,  for  example, 
of  a  given  desirable  ob|ect,  will  excite  in  difierent  minds  very  diiferent 
degrees  of  intensity  of  desire.  The  same  subject  of  meditation,  pre- 
sented to  different  minds,  will  excite  in  them  very  unequal  degrees  of 
intellectual  action.  These  differences  of  mental  susceptibility  in  dif- 
ferent individuals  mavbe,^«t,  original  and  ultimate  £m^,  or,  secondly , 
they  may  he  conseouenees  of  the  previous  mental  history  of  those  in- 
dividuals, or,  thirdly  and  lastly,  they  may  depend  upon  varieties  of 
Srsical  organization^  That  the  previous  mental  history  of  the  indi* 
uals  must  have  some  share  in  producing  or  in  modifying  the  whole 
of  their  present  mental  character,  is  an  inevitable  consequence  of  the 
laws  of  mind ;  but  that  difierences  of  bodily  shxicture  also  cooperate, 
is  the  assertion  not  only  of  phrenologists,  but,  to  a  greater  or  less 
extent,  of  all  physiologasts  who  lay  any  stress  upon  the  magnitude  oi^ 
the  hemispheres  of  the  brain,  indicated  by  the  facial  angle,  as  a  meas- 
ure of  natural  intelligence^  or  upon  temperament  aa  a  source  of 
moral  and  emotional  peculiarities. 

What  portion  of  these  assertions  the  physiological  school  of  psychol- 
ogists, whetber  phrenologists  or  otherwise,  have  either  succeeded  in 
estabhshing,  or  shown  ground  for  supposinflr  it  possible  to  establish 
hereafter,  I  would  not  undertake  to  say.  Nor  do  I  believe  that  the 
inquiry  will  be  brouffht  to  a  satisfactory  issue,  while  it  is  abandoned, 
as  unfortunately  it  has  hitherto  been,  to  physioloffists  who.  have  no 
adequate  knowledge  of  mental  laws,  or  psychologists  who  have  no 
sufficient  acquaintance  with  physiology. 

It  is  certain  that  the  natural  differences  which  really  exist  in  the 
mental  predispositions  or  susceptibilities  of  different  persons,  are  often 
not  unconnected  with  diversities  in  their  organic  constitution.  But  it 
does  not  therefore  follow  that  these  orgamc  diffei^ences  must  in  all 
eases  influence  the  mental  phenomena  directly  and  immediately.  They 
may  ofben  affect  them  through  the  medium  of  their  psychological 
causes.  For  example,  the  idea  of  some  particular  pleasure  may  excite 
in  different  persona,  even  independently  of  habit  or  education,  very 
different  strengths  of  desire,  and  this  may  be  the  eflbct'  of  their  dif- 
ferent degrees  or  kinds  of  nervous  susceptibility;  Imt  these  organic 
differences,  we  must  remember,  will  render  the  pleasurable  sensation 
itself  more  intense  in  one  of  these  persons  than  -in  the  other;  so  that 
the  idea  of  the  pleasure  will  also  be  an  intenser  feeling,  and  will,  by 
the  operation  of  mere  mental  laws,  excite  an  intenser  desire,  without 
its  being  necessary  to  sujij[>ose*that  the  desire  itself  is  directly  influ- 
enced by  the  physical  peculiarity.  As  in  this,  so  in  many  cases,  such 
differences  in  the  kind  or  in  the  intensity  of  the  physical  sensations  as 
must  necessarily  result  from  differences  of  bodily  organization,  will  of 
themselves  account  for  many  differences  not  only  in  the  degree,  but 
even  in  the  kind,  of  the  other  mentalphenomena.  So  true  is  this,  that 
even  different  qualitiei  of  mind,  difierent  types  of  mental  character, 
will  naturally  be  produced  by  mere  difierences  of  tntenaity  in  the  sen- 
sations generally.  This  truth  is  so  well  exemplified,  and  in  so  short  a 
compass,  in  a  very  able  essay  on  Dr.  Priestley,  mentioned  in  a  former 
chapter,  that  I  think  it  right  to  quote  the  passage  :— - 
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*'Tlie  sensatioiis  which  fonxL  the  elements  of  all  knowledge  an 
received  either  simultaneously  or  saccessively ;  when  serend  are 
received  simultaneously,  as  the  smelly  the  taste,  the  color,  the  iomn^ 
&c,  of  a  fruit,  their  association  together  constitutes  our  idea  of  an 
object;  when  received  siKcessively,  their  association  makes  up  the 
idea  of  an  event.  Anything,,  then,  which  favon  the  associations  of 
synchronous  ideas,  vnll  tend  to  produce  a  knoVledge  of*  objects,  a 
perception  of  qualities ;  while  anything  which  favors  association  in  the 
successive  order,  will  tend  to  produce  a  knowledge^of  events,  of  the 
order  of  occurrences,  and  of  the  connexion  of  cause  and  effect :  in 
other  words,  in  the  one  case  a  perceptive  rnind^  with  a  diseriminstive 
feeling  of  the  pleasurable  and  painful  properties  of  things*  a  sense  of 
the  grand  and  the  beautiful,  will  be  the  result:  in  the  odier,  a  mind 
attentive  to  the  movements  and  phenomena,  a  ratiocmative  and  philo* 
sophip  intellect.  Now  it  is  an  acknowledged  principle,  that  all  sensa^ 
tions  experienced  during  the  presence  of  any  vivid  impression,  become 
strongly  associated  with  it,  and  with  each  other ;  and  does  it  not  follow, 
that  the  synchronous  feelings  of  a  sensitive  constitution  (t.e.  the  one 
which  has  vivid  impressions)  will  be  more  intimately  blended  than  ia 
a  differently  formed  mind  ?  If  this  sug^;0ation  has  any  foundation  in 
truth,  it  leads  to  an  inference  not  unimportant;  that  where  nature  has 
endowed  an  individual  with  great  orig^al  susceptibility,  he  will  proba- 
bly be  distinffuished  by  fon&ess  for  natural  hiatory,  a  relish  lor  -the 
beautiful  and  great,r  and  moral  enthusiasm;  where  there  is  but  a 
mediocrity  of  sensibility,  a  love  of  science,  of  abstract  troth,  vfith  a 
deficiency  of  taste  and  otif  fervor,  is  likely  to  be  the* result*" 

We  see  from  this  example,  that  when  the  general  laws  of  mind  axe 
more  accurately  known,  and  above  all,  more  skillfully  applied  to  the 
detailed  explanation  of  mental  peculiarities,  they  will  account  for  many 
more  of  those  peculiarities  than  is  ordinarily  supposed.  I  by  no  means 
seek  to  imply  from  this  that  they  will  account  for  all ;  but  that  which 
remains  to  do  otherwise  accounted  for  is  merely  a  residual  phenomenon ; 
and  the  amount  of  the  residue  can  only  be  determined  by  persons  alreadj 
familiar  with  the  explanation  of  phenomena  by  psychological  laws. 

On  the  other  hana,  it  is  equally  clear  that  when  physiologists,  taking 
into  account  the  whole  animal  creation,  attempt,  by  a  judiciotts  appfi- 
cation  of  the*  Method  of  Concomitant  Variations,  grounded  chiefly  on 
extreme  cases,  t»  establish  a  connexion  between  the  strength  of  diflfor- 
ent  mental  propensities  or  capacities  and  the  proportional  or  absolute 
magnitudes  of  different*regions  of  the  brain ;  the  evidences  which  are 
or  may  be  produced  in  support  of  this  pretension,  ought  to  be  taken 
into  serious  consideration  by  psychologists.  Nor  will  this  part  of  the 
science  of  mind  be  ever  cleared  up,  until  tibose  evidences  shall  be  not 
only  sifted  and  analyzed,  but,  when  necessarv,  added  to  and  completed, 
by  persons  sufficiently  versed  in  psychological  laws  to  be  capable  of 
disoiininating  how  much  of  each  phenomenon  such  laws  will  suffice  to 
explain. 

£ven  admittinir  the  influence  of  cerebral  conformation  to  be  as  great 
as  is  contended  for,  it  would  still  be  a  questicm  how  far  the  cerebral 
development  determined  the  propensity  itself  and  haw  far  it  only  acted 
by  modifying  the  nature  and  degiee  of  the  sensations  on  which  ihe 
propensity  may  be  psychologically  dependent  And  it  is  certain  that, 
in  human  beings  at  least,  dinorences  m  education  and  in  outward  cir 
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oumstances,  together  with  physieal  differences  in  the  sensations  produ- 
ced in  different  indiyiduals  by  the  same  external  or  internal  cause,  are 
capable  of  accounting  for  a  far  greater  portion  of  character  than  is 
supposed  even  by  the  most  moderate  phrenologists.  There  are,  how- 
ever, many  mental  facts  which  do  not  seem  to  admit  of  this  mode  of 
explanation.  Snch,  to  take  the  strongest  case,  are  the  Tarions  instincta 
of  animals,  the  portion  of  human  natnre  which  coxresponds  to  those 
inetincts.  No  inode  has  been  sug^ted,  even  by  way  of  hypothesis, 
in  which  these  can  receive  any  satisfactorjr,  or  even  plausible,  expla- 
nation from  psychological  causes  alone ;  and  they  may  probably  be 
found  to  have  as  pos^re,  and  even  perhaps  as  direct  ana  immediate,  a 
connexion  with  physical  conditions  of  the  brain  and  nerves,  as  any  oi 
our  mere  sensations  have. 

How  much  funiier  thia  remark  might  be  extended,  I  do  not  pretend 
to  determine.  My  object  is  not  to  establish  the  doctrines,  but  to  dis* 
criminate  the  true  Method,  of  mental  sdence ;  and  this,  so  far  aa 
regards  the  establishment  of  the  general  and  elementary  laws,  may  b« 
considered  to  be  sufficiently  accomplished. 


CHAPTER  V. 

■ 

OF  ETBOLOOT,  OR  TITB  SCIBNCE  OP  THE  FOaMATlON  OP  CHARAOTaK. 

§  1.  The  Laws  of  Mind,  as  characterized  in  the  preceding  chapter, 
constitute  the  universal  or  abstract  portion  of  the  philosophy  of  human 
nature ;  and  all  the  various  truths  of  common  experience,  constituting 
a  practical  knowledge  of  manldnd,  must,  to  the  extent  to  which  they 
are  truths,  be  results  or  consequences  of  these.  Such  ^miliar  maxims, 
when  collected  d  posteriori  from  observation  of  life,  occupy  among  the 
truths  of  the  science  the  place  of  what,  in  our  analysis  dT  Induction, 
have  BO  often  been  spoken  of  under  the  title  of  Empirical  Laws. 

An  Empirical  Law  (it  mil  be  remembered)  is  an  unifonnity,  whether 
of  succession  or  of  coexistence,  which  holds  true  in  all  instances  within 
our  limits  of  observation,  but  is  not  of  a  nature  to  afford  any  assurance 
that  it  would  hold  beyond  those  limits ;  either  because  the  conseouent 
is  not  really  the  effect  of  the  antecedent,  but  forms  part  alonff  with  it 
of  a  chain  of  effects,  flowing  from  prior  causes  not  yet  ascertained ;  or 
because  there  is  ground  to  believe  that  the  sequence  (though  a  case  of 
causation)  is  resolvable  into  simpler  sequences,  and,  depending  there- 
fore upon  a  concurrence  oS  several  natural  agencies,  is  exposed  to  an 
unknown  multitude  of  possibilities  of  counteraction.  Li  other  words, 
an  empirical  law  is  a  generalization,  of  which,  not  content  with  finding 
it  true,  we  are  obliged  to  ask,  why  is  it  truet  knowing  that  its  truth  is 
not  absolute,  but  depends  upon  some  more  general  conditions,  and  that 
it  cai>  only  be  relied  on  in  so  far  as  there  is  ground  of  assurance  that 
those  conditions  are  realized. 

Now,  the  observations  concerning  human  affairs  collected  from  oom« 

mon  experience,  are  precisely  of  this  nature.    Even  if  they  were  uni* 

versally  and  exactly  true  within  the  bounds  of  experience,  which  they 

never  are,  still  they  are  not  the  ultimate  laws  of  human  action  ;  the\ 
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are  not  the  principles  of  human  nature,  but  results  of  those  principles 
under  the  circumstances  in  which  mankind  have  happened  to  be  placed. 
When  the  Psalmist  **  said  in  his  wrath  that  all  men  are  liars,"  he  enun- 
ciated what  in  some  ages  and  countries  is  borne  out  by  ample  experi« 
ence;  but  it  is  not  a  law  of  man's  nature  to  lie ;  though  it  is  one  of  the 
consequences  of  the  laws  of  his  natu^*e,  that  the  habit  of  lying  is  nearly 
universal  when  certain  external  circumstances  exist  universally,  espe 
cially  circumstances  produotite  of  habitual  distrust  and  fear.  When 
the  character  of  the  old  is  asserted  to  be  cautious,  and  of  the  young 
impetuous,  this,  again,  is  but  an  empirical  law;  for  it  is  not  because  dt 
their  youth  that  the  young  are  impetuous,  nor  because  of  their  age  that 
the  old  are  cautious.  It  is  because  the  old,  during  their  mai^  years  of 
Hfe,  have  generally  had  much  experience  of  its  various  evils,  and  having 
suffered  or  seen  others  suffer  much  from  incautious  exposure  to  them, 
have  acquired  associations  favorable  to  circumspection:  while  the 
young,  as  well  from  the  absence  of  similar  experience  as  from  the 
greater  strength  of  the  inclinations  which  tempt  them  into  danger, 
expose  themselves  to  it  more  readily.  Here,  then,  is  the  explakakon 
of  the  empirical  law ;  here  are  the  conditions  which  ultimately  deter- 
mine whether  the  law  holds  good  or  not  If  an  old  man  has  not  been 
oftener  than  most  young  men  in  contact  with  danger  and  difficulty,  he 
will  be  equally  incautious :  if  a  youth  has  not  stronger  passions  than  an 
old  man,  he  probably  will  be  as  little  enterprising.  The  empirical  law 
derives  whatever  truth  it  has,  from  the  causal  laws  of  which  it  is  a 
consequence*  If  we  know  those  laws,  we  know  what  are  the  limits  to 
the  derivative  law :  while,  if  we  have  not  yet  accounted  for  the  empir- 
ical law— if  it  rests  only  upon  observation — ^there  is  no  safety  in  apply- 
ing it  far  beyond  the  lunits  of  time,  place,  and  circumstance,  in  which 
the  observations  were  made. 

The  really  scientific  truths,  then,  are  not  these  empirical  laws,  but 
the  causal  laws  which  explain  them.  The-  empirical  laws  of  those 
phenomena  which  depend  on  known  causes,  and  of  which  a  general 
theory  can  thereifore  be  coostrucCed,  have,  whatever  may  l^  their 
value  .in  practice,  no  other  function  in  science  than  that  of  verifying 
the  conclusions  of  theory.  Still  more  must  this  be  the  ease  when  most 
of  the  empirical  laws  amount,  even  vrithin  the  limits  of  observation, 
only  to  approxim^ite  generalizations. 

§  2.  This  however  is  not,  so  much  as  is  sometimes  supposed,  a  pe« 
culiarity  of  the  sciences  called  moral.     It  is  only  in  the  simplest 
branches  of  science  that  empirical  lavre  are  ever  exactly  true ;  and 
not  always  in  those.    Astronomy,  for  example,  is  the  simplest  of  all 
ithe  sciences  which  explain,  in  the  concrete,  the  actual  coarse  of  nata- 
'  ral  events.     The  causes,  or  forces,  on  which  astronomical  phenomena 
depend,  are  fewer  in  number  than  those  which  determine  any  other  of 
the  great  phenomena  of  nature.    Accordingly,  as  each  effect  results 
^  from  the  conflict  of  but  few  causes,  a  great  degree  of  regularity  and 
uniformity  might  be  expected  to  exist  amone  the  effects ;  and  such  is 
really  the  case :  they  have  a  fixed  order,  and  return  in  cycles.     But 
propositions  which  should  express,  virith  absolute  c(»Tectness,  all  the 
successive  positions  of  a  planet  until  the  cycle  is  completed,  would  be 
of  almost  unmanageable  complexity,  and  could  be  ootained  from  the- 
ory alone.     The  generalizations  which  can  be  collected  on  the  subject 
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from  direct  obserration,  even  such  as  Kepler's  law,  are  mere  approx«( 
imations:  the  planets,  owing  to  their  perturbations  by  one  another,  do} 
not  move  in  exact  ellipses.  iThus,  even  in  astronomy,  perfect  exact-l 
ness  in  the  mere  empirical  laws  is  not  to  be  looked  for ;  much  less,! 
then,  in  more  complex  subjects  of  inquiry. 

The  same  example  shows  how  lidile  can  be  inferred  against  the 
universality  or  even  the  simplicity  of  the  ultimate  laws,  from  the  im« 
po^sibibty  of  establishing  any  but  approximate  empirical  laws  of  the 
effects.  The  laws  of  causation  according  to  which  a  class  of  phenom- 
ena are.  produced  may  be  very  few  and  simple,  and  yet  the  effects 
themselves  may  be  so  various  and  ccmiplicated  that  it  shall  be  impossi- 
ble to  trace  any  regularity  whatever,  extending  completely  through 
them.  For  the  phenomena  in  question  may  be  of  an  eminently  modi 
liable  character ;  insomuch  that  innumerable  circumstances  are  capa- 
ble of  influencing  the  effect,  although  they  may  all  do  it  according  to  a 
very  small  number  of  laws.  Suppose  that  all  which  passes  in  the  mind 
of  man  is  determined  by  a  few  smiple  laws :  still,  if  those  laws  be  such 
that  there  is  not  one  of  the  facts  surrounding  a  human  being,  or  of  the 
events  which  happen  to  him,  that  does  nbt  influence  in  some  mode  or 
degree  his  subsequent  mental  history,  and  if  the  circumstances  of  dif- 
ferent human  beings  are  extremely  different,  it  will  be  no  wonder  if 
7ery  few  propositions  can  be  made  respecting  the  details  of  their  con- 
duct or  feelings,  which  will  be  tnie  of  all  mankind. 

Now,  without  deciding  whether  the  ultimate  laws  of  our  mental  nature 
are  few  or  many,  it  is  at  least  certain  that  they  are  of  the  above  descrip- 
tion. It  is  certain  that  our  mental  states,  and  our  mental  capacities 
and  susceptibilities,  are  modified,  either  for  a  time  or  permanently,  by 
everything  which  happens  to  us  in  life.  Considering,  therefore,  ho\^ 
much  these  modifying  causes  differ  in  the  case  of  any  two  individuals 
it  would  be  unreasonable  to  expect  that  the  empirical  laws  of  the  hu 
man  mind,  the  generalizations  we  make  respecting  the  feelings  or  ac 
tions  of  mankind  without  reference  to  the  causes  that  determine  them,\ 
should  be  anything  but  approximate  ceneralizations.  They  are  the 
common  wisdom  of  common  life,  and  as  such  are  invaluable ;  espe- 
cially as  they  are  mostly  to  be  applied  to  cases  not  very  dissimilar  to 
those  from  which  they  were  collected.  But  if  maxims  of  this  sort,  col- 
lected from  Englishman,  come  to  be  applied  to  Frenchmen,  or  col- 
lected from  the  present  duy,  are  applied  to  past  or  future  generations, 
they  are  apt  to  be  very  much  at  fault.  Unless  we  have  resolved  the 
empirical  law  into  the  laws  of  the  causes  upon  which  it  depends,  and 
ascertained  that  those  causes  extend  to  the  case  which  we'  have  in 
view,  there  can  be  no  reliance  placed  in  our  inferences.  For  every 
individual  is  surrounded  by  circumstances  different  from  those  of  every 
other  individual ;  every  nation  or  generation  of  mankind  from  every 
other  nation  or  generation :  and  none  of  these  differences  are  without 
their  influence  in  forming  a  different  type  of  character.  There  is,  in- 
deed, also  a  certain  general  resemblance ;  but  peculiarities  of  circum- 
stances are  continually  constituting  exceptions  even  to  the  propositions 
which'  are  true  in  the  great  majority  of  cases. 

Although,  however,  there  is  scarcely  any  mode  of  feeling  or  conduct 
which  is,  in  the  absolute  sense,  common  to  all  mankind ;  and  though 
the  generalizations  which  asseit  that  any  given  variety  of  conduct  or 
feeling  will  be  found  universally  (however  nearly  they  may  approxi« 
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mate  to  trudi  within  given  limits  of  observation),  will  oe  co&sidered  a^ 
scientific  propositions  by  no  one  who  is  at  all  familiar  with  scientific 
investigation ;  yet  all  modes  of  feeling  and  conduct  met  with  among 
mankind  have  causes  which  produce  them;  and  in  the  propositions 
which  assign  those  causes  will  be  found  the  explanation  of  the  empiri- 
cal laws,  and  the  limiting  principle  of  our  reliance  on  them.  Men  do 
I  not  all  feel  and  act  alike  in  the  same  circumstances ;  but  it  is  possible 
to  determine  what  makes  one  man,  in  a  given  position,  feel  or  act  in 
one  way,  another  in  another;  how  any  given  mode  of  feeling  and  con- 
duct, compatible  with  the  general  laws  (physical  and  mental)  of  human 
f  nature,  has  been,  or  may  be,  formed.  In  other  words,  mankind  have 
not  one  universal  character,  but  there  exist  universal  laws  of  the  For- 
matkon  of  Character.  And  since  it  is  by  these  lavirs,  combined  with 
the  facts  of  each  particular  case,  that  the  whole  of  the  phenomena  of 
human  action  and  feeling  are  produced,  it  is  upon  these  that  every 
rational  attempt  to  construct  the  science  of  human  nature  in  the  con- 
crete, and  for  practical  purposes,  must  proceed. 

§  3.  The  laws  then  of  the  formation  of  character  being  the  principal 
object  of  scientific  inquiry  into  human  nature,  it  remains  to  determine 
the  method  of  investi^tion  best  fitted  for  ascertaining  them.  And  the 
logical  principles  according  to  which  this  question  is  to  be  decided, 
must  be  those  which  preside  over  every  other  attempt  to  investigate 
the  laws  of  v«ry  complex  phenomena.  For  it  is  evident  that  both  the 
character  of  any  human  being,  and  the  aggregate  of  the  circumstances 
by  which  that  character  has  been  formed,  are  facts  of  a  high  order  of 
complexity.  Now  to  such  cases  we  have  seen  that  the  Deductive 
Method,  setting  out  from  general  laws,  and  verifying  their  conse- 
quences by  specific  experience,  is  alone  applicable.  The  n*ounds  of 
this  great  loeiccd  doctrine  have  formerly  been  stated :  and  its  truth 
will  derive  additional  support  from  a  brief  examination  of  the  special!* 
ties  of  the  present  case. 

There  are  only  two  modes  in  which  laws  of  nature  can  be  ascer- 
tained :  deductively,  and  experimentally :  including  under  the  denomi- 
nation of  experimental  inquiry,  observation  as  well  as  artificial  experi- 
ment. Are  the  laws  of  the  formation  of  character  susceptible  of  a 
satisfactory  investigation  by  the  method  of  experimentation?  £ri- 
dently  not ;  because  even  if  we  suppose  unlimited  power  of  varying 
the  experiment,  (which  is  abstractedly  possible,  though  no  one  but  an 
oriental  despot  either  has  that  power,  or  if  he  had,  would  be  disposed 
to  exercise  it,)  a  still  more  essential  condition  is  wanting :  the  power  ot 
performing  any  of  the  experiments  with  scientific  accuracy. 

The  instances  reqviisite  for  the  prosecution  of  a  directly  experimental 
inquiry  into  the  formation  of  character,  would  be  a  number  of  human 
beings  to  bring  up  and  educate,  from  infancy  to  mature  age.  And  to 
perform  any  one  of  these  experiments  with  scientific  propriety,  it  would 
be  necessary  to  know  and  record  every  sensation  or  impression  received 
by  the  young  pupil  from  a  period  long  before  it  could  speak ;  ii^clud- 
ing  its  own  notions  respecting  the  sources  of  all  those  sensations  and 
impressions.  It  is  not  only  imposssble  to  do  this  completely,  but  even 
to  do  so  much  of  it  as  shoula  constitute  a  tolerable 'approximation. 
One  apparently  trivial  circumstance  which  eluded  our  viguance,  might 
let  in  a  train  of  impressions  and  associations  sufficient  to  vitiate  the  ex* 
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periment  ba  on  authentic  exhibition  of  the  effects  flowing  6com  given 
causes.  No  one  who  haa  sufficiently  reflected  on  education  is  igno- 
rant of  this  tinith;  and  whoever  has  not,  will  find  it  most  instructively 
illustrated  in  the  writings  of  Rousseau  and  Helvetius  on  that  great 
subject. 

Under  this  impossibility  of  studying  the  laws  of  the  formation  of 
character  by  experiments  purposely  contrived  to  elucidate  them,  there 
remains  the  resource  of  simple  observation.  But  if  it  be  impossible  to 
ascertain  the  influencing  circumstances  with  any  approach  to  complete- 
ness, even  when  we  have  the  shaping  of  them  ourselves,  much  more 
impossible  is  it  when  the  cases  are  flirther  removed  from  Sur  observa* 
tion^  and  altogether  out  of*  our  control.  Consider  the  difficulty  of  the 
very  first  step— of  ascertaining  what  actually  is  the  character  of  the 
individual,  in  each  particular  case  that  we  examine.  There  is  hardly 
any  person  living,  concerning  some  essential  part  of  whose  character 
there  are  not  difierences  of  opinion  even  among  his  intimate  acquaint 
ance  :  and  a'single  action,  or  conduct  continued  only  for  a  short  time, 
goes  a  very  little  way  indeed  tovrards  ascertaining  it.  We  can  only 
make  our  observations  in  a  rough  way,  and  01  masse  ;  not  attempting 
to  ascertain  completely,  in  any  given  instance,  what  character  has  beea 
formed,  and  stiU  less  by  what  causes ;  but  only  observing  in  what  state 
of  previous  circumstances  it  is  found  that  certain  marked  mental  quali- 
ties or  deficiencies  ofteneat  exist.  These  conclusions,  besides  that  they 
are  mere  approximate  generalizations,  deserve  no  reliance  even  as 
such,  unless  the  instances  are  sufficiently  numerous  to  eliminate  not 
only  chance,  but  every  accidental  circumstance  in  which  a  number  of 
the  cases  examined  may  happen  to  have  resembled  one  another.  So 
numerous  and  various,  moreover,  are  the  circumstances  which  form 
individual  character,  that  the  consequence  of  any  particular  combina- 
tion is  hardly  ever  some  definite  and  strongly  marked  chariacter,  always 
found  where  that  combination  exists,  and  not  otherwise.  What  is  ob- 
tained, even  after  the  most  extensive  and  accurate  observation,  is  mere- 
ly a  comparative  result ;  as  for  example,  that  in  a  given  number  of 
Frenchmen,  taken  indiscriminately,  there  will  be  found  more  persona 
of  a  particular  mental  tendency,  and  fewer  of  the  contrary  tendency, 
than  amone  an  equal  number  of  Italians  or  English,  similarly  taken ; 
or  thus :  of  a  hundred  Frenchmen  and  an  equal  number  of  Englishmen, 
&irly  selected,  and  arranged  according  to  the  degree  in  which  they 
possess  a  particular  quality,  each  number,  1, 2, 3,  &c.,  of  the  one  series, 
will  surpass  in  that  quality  the  corresponding  number  of  the  other. 
Since,  therefore,  the  comparison  is  not  one  of  kinds,  but  of  ratios  and 
degrees ;  and  since  in  proportion  as  the  differences  are  slight,  it  re- 
quires a  greater  number  01  instances  to  eliminate  chance ;  it  cannot 
often  happen  to  any  one  to  know  a  sufficient  number  of  cases  with  the 
accuracy  requisite  for  making  the  sort  of  comparison  last  mentioned ; 
less  than  which,  however,  would  not  constitute  a  real  induction.  Ac- 
cordingly there  is  hardly  one  current  opinion  respecting  the  characters 
of  nations,  classes,  or  descriptions  of  persons,  which  is  universally  ac- 
knowledged as  indisputable.* 

*  The  most  favoreble  cases  for  making  snch  approiiiiiate  generalizations  are  what  may 
be  termed'coUeetiTe  instances ;  where  we  are  fortunately  enabled  to  see  the  whole  class 
respecting  which  we  are  inquiring,  in  action  at  once ;  and,  from  the  qualities  displayed  by 
the  collective  body,  are  able  to  judge  what  must  be  the  qualities  of  the  majority  of  the  in- 
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And  finally,  if  we  could  even  obtain  by  way  of  experimeijc  a  much 
more  satiBfactory  assurance  of  these  generalizations  than  is  really  p^ssi 
ble,  they  would  still  be  only  empirical  laws.  They  would  show,  indeed, 
that  there  was  some  connexion  between  the  type  of  character  formed, 
and  the  circumstances  existing  in  the  case ;  but  not  what  the  precise 
connexion  was,  nor  to  which  of  the  peculiaritjea  of  those  circumstances 
the  effect  was  really  owing.  They  could  only,  therefore,  be  received 
as  results  of  causation,  requiring  to  be  resolved  into  the  general  laws 
of  the  causes ;  until  the  determination  of  which,  we  could  not  judge 
within  what  limits  the  derivative  laws  might  serve  as  presumptions  in 
cases  yet  unknown,  or  even  be  depended  upon  as  permanent  in  the 
very  cases  from  which  they  were  collected.  The  French  people  had, 
or  vtnere  supposed  to  have,  a  certain  national  character:  but  they  drive 
out  their  royal  family  and  aristocracy;  alter  their  institutions,  pass 
throuffh  a  series  of  extraordinary  events  for  half  a  century,  and  at  the 
end  of  that  time  are  found  to  be,  in  many  respects,  tottdly  altered. 
The  laboring  classes  are  observed  to  be  different  from  tfa^  higher  in  a 
long  series  of  qualities ;  but  it  becomes  customary,  periiaps,  to  give 
them  an  education  more  approximating  to  that  of  their  superiors  in 
station,  and  in  the  next  age  the  difierences,  though  still  real,  are  no 
longer  the  same. 

Sut  if  the  differences  which  you  think  you  obsenre  between  French 
and  English,  or  between  persons  of  station  and  persons  of  no  station, 
can  be  connected  vrith  more  general  laws ;  if  they  be  such  as  vrould 
naturally  flow  from  the  differences  of  government,  former  customs,  and 
physical  peculiarities  in  the  two  nations,  and  from  the  diversities  of 
education,  occupations,  and  social  position  in  the  different  classes  of 
society ;  then,  indeed,  the  coincidence  of  the  two  kinds  of  evidence 
justifies  us  in  believing  that  we  have  both  reasoned  rightly  and  observed 
rightly.  Our  observation,  though  not  sufficient  as  proof,  is  ample  as 
verification*  And  having  ascertained  not  only  the  empirical  laws  but 
the  causes  of  the  peculiarities,  we  need  be  under  no  difficulty  in  judg* 
ing  how  fai'  they  maybe  expected  to  be  permanent,  or  by  what  circum- 
stances they  would  be  modified  or  destroyed. 

§  4.  Since  then  it  is  impossible  to  obtain  really  accurate  propositions 
respecting  the  formation  of  character  from  observation  and  experi- 
ment alone,  we  are  driven  perforce  to  that  which,  even  if  it  had  not 
been  the  indispensable,  would  have  been  the  most  perfect  mode  of  in- 
vestigation, and  which  it  is  one  of  the  principal  aims  of  philosophy  to 
extend ;  namely,  that  which  tries  its  experiments  not  upon  the  complex 


dividuals  composing  it  Thus  the  character  of  a  nation  is  shown  in  its  acts  as  a  nation : 
not  so  much  in  the  acts  of  its  government,  for  those  are  much  iuflaenced  by  other  causes ; 
but  In  the  current  popular  maxims,  and  other  marks  of  the  ffeneral  direction  of  public 
opinion ;  in  the  character  of  the  men  or  writings  that  are  held  in  permanent  esteem  or 
admiration ;  in  laws  and  institutions,  so  far  as  they  are  the  work  or  the  nation  itself,  or 
are  acknowledged  and  supported  by  it;  and  so  forth.  But  oven  here  there  is  a  large  mar- 
gin of  doubt  and  uncertainty.  These  things  are  liable  to  be  influenced  by  many  circum- 
Hances :  they  are  partly  determined  by  the  distinctive  qualities  of  that  nation  or  body  of 
persons,  but  partly  also  by  external  causes  which  would  influence  any  other  body  of  per- 
sons in  the  same  manner.  In  order,  therrfore,  to  make  the  experiment  really  complete,  we 
ought  to  be  able  to  try  it  without  variati in  upon  other  nations:  to  try  how  Er^glishmen 
would  act  or  feel  if  placed  in  the  same  circumstances  in  which  we  have  supposed  French* 
men'to  be  placed ;  to  apply,  in  short,  the  Method  of  Difference  as  well  up  that  of  Agrai^ 
■sent.    Now  these  expermients  we  cannot  try,  nor  even  approximate  to. 
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facts,  but  upon  the  simple  ones  of  vrhicli  they  are  compoun^d ;  and 
after  ascertaining  the  laws  of  the  cauBes,  the  composition  of  which 
gives  rise  to  the  complex  phenomena,  then  considers  whether  these 
will  not  explain  and  account  for  the  approximate  generalizations  which 
have  been  framed  empirically  respectmg  the  sequences  of  those  com- 

Slex  •phenomena.  The  laws  of  the  formation  of  character  are,  in  short, 
erivative  la\Vs,  resulting  from  the  general  laws  of  the  mind ;  and  they 
are  to  be  obtained  by  deducing  them  from  those  general  laws ;  by  sup- 
posing any  given  set  of  circumstances,  and  then  considering  what, 
according  to  the  l%ws  of  mind,  will  be  the  influence  of  those  circum- 
stances on  the  formation  of  charaetef. 

A  science  is  thus  formed,  to  which  I  would  propose  to  give  the 
name  of  Ethology,  or  the  Science  of  Character ;  from  ^6og,  a  word 
more  nearly  corresponding  to  the  term  ''  character"  as  I  here  use  it, 
than  any  other  word  in  the  same  language.  The  name  is  perhaps 
etymologically  applicable  to  the  entire  science  of  our  mental  and  moral 
nature ;  but  if,  as  is  usual  and  convenientt  we  employ  the  name  Psy- 
chology for  the  science  of  the  elementary  laws  of  mind,  Ethology  will  I 
serve  for  the  subordinate  science  which  determines  the  kind  of  charac-  [ 
ter  produced,  in  conformity  to  those  general  laws,  by  any  set  of  cir-  I 
cumstances,  physical  and  moral.  According  to  this  definition,  Ethology  * 
is  the  science  which  corresponds  to  the  art  of  education ;  in  the  widest 
sense  of  the  term,  including  the  ^rmation  of  national  character  as  weU 
as  individual.  It  would  indeed  be  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character  might  be  ascertained)  that  we 
could  know  so  accurately  the  circumstances  of  any  given  case  as  to  be 
able  positively  to  predict  the  character  that  would  be  produced  in  that 
case.  But  we  must  remember  that  a  degree  of  knowl^ge  far  short  of  I 
the  power  of  actual  prediction,  is  often  of  great  practical  value.  There 
may  be  great  power  of  influencinc*  phenomena,  with  a  very  imperfect 
knowledge  of  the  causes  by  which  they  are  in  any  given  instance  de- 
termined. It  is  enouffh  that  we  know  thai:  certain  means  have  a  ten' 
dency  to  produce  a  given  effect,  and  that  others  have  a  tendency  to 
frustrate  it.  When  flie  circumstances  of  an  individual  or  of  a  nation 
are  in  any  considerable  degree  under  our  control,  we  may,  by  our 
knowledge  of  tendencies,  be  enabled  to  shape  those  circumstances  in 
a  manner  much  mote  £ELv6rable  to  the  ends  we  desire  than  the  shape 
which  they  would  of  themselves  assume.  This  is  the  limit  of  our 
power ;  but  within  this  limit  the  power  is  a  most  bxmortant  one. 

The  science  of  Ethology  may  be  called  the  Exact  Science  of  Human 
Nature ;  for  its  truths  are  not,  like  the  empirical  laws  which  depend 
upon  them,  approximate  generalizations,  but  real  laws*  It  is,  however, 
(as  in  all  cases  of  complex  phenomena,)  necessary  to  the  exactness  of 
the  propositions,  that  they  should  be  hypothetical  only,  and  ^rm 
tendencies,  not  facts.  They  must  not  assert  that  something  will  always, 
or  certainly,  happen ;  but  only  that  such  and  such  will  be  the  effect  of 
a  given  cause,  so  far  as  it  operates  uncounteracted.  It  is  a  scientific 
proposition,  that  cowardice  tends  to  make  men  cruel;  not  that  it 
always  makes  them  so :  that  an  interest  on  one  side  of  a  question 
tends  to  bias  the  judgment ;  not  that  it  invariably  does  so :  that  expe- 
lience  tends  to  give  wisdom ;  not  that  such  is  always  its  effect.  These 
propositions,  being  assertive  only  of  tendencies,  are  not  the  less  univer 
sally  li*ue  because  the  tendencies  may  be  counteracted. 
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$  5.  While  on  the  one  hand  Psychology  is  altogether,  or  principally, 
a  science  of  observation  and  experiment,  Ethology,  as  I  have  conceived 
it,  is,  as  I  have  already  remarked,  altogether  deductive.  The  one 
ascertains  the  simple  laws  of  Mind  in  general,  the  other  traces  their 
operation  in  complex  combinations  of  circtunstances.  Ethology  stands 
to  Psychology  in  a  relation  very  similar  to  that  in  which  the  various 
branches  of  natural  philosophy  stand  to  mechanics.  The  principles  of 
Ethology  are  properly  the  middle  principles,  the  axionuUa  meaia  (as 
Bacon  would  have  said)  of  the  science  of  mind :  as  distinguished,  on 
the  one  hand  from  the  empirical  laws  resulting  frqp  simple  observa- 
tion, and  on  the  other  from  the  highest  generalizations. 

And  this  seems  a  very  proper  place  for  a  logical  remark,  which, 
though  of  general  application,  is  of  peculiar  importance  in  reference  to 
the  present  subject.  Bacon  has  judiciously  observed  that  the  axiomata 
media  of  every  science  principally  constitute  its  value.  The  lowest 
generalizations,  until  explained  by  and  resolved  into  the  middle  princi- 
ples of  which  they  are  the  consequences,  have  only  the  imperfect 
accuracy  of  empirical  laws;  while  the  most  general  laws  are  too 
general,  and  indiude  too  few  circumstances,  to  give  sufficient  indicsr 
tion  of  what  happens  in  individual  cases,  where  the  circimistances  are 
almost  always  immensely  numerous.  In  the  importance,  therefore, 
which  Bacon  assigns,  in  every  science,  to  the  middle  principles,  it  is 
impossible  not  to  |igree  with  him.  But  I  conceive  him  to  have  been 
i-adically  wrong  in  his  doctrine  respecting  the  mode  in  which  these 
axiomata  media  should  be  arrived  at ;  although  there  is  no  one  propo- 
sition laid  down  in  his  works  for  which  he  hais  been  so  extravagantly 
eulogized.  He  enunciates  as  an  universal  rule,  that  induction  should 
proceed  from  the  lowest  to  the  middle  principles,  and  from  those  to  the 
highest,  never  reversing  that  order,  ana  consequently  leaving  no  room 
for  the  discovery  of  new  principles  by  way  of  deduction  at  all.  It  is 
not  to  be  conceived  that  a  man  of  Bacon's  sagacity  could  have  &llen 
into  this  mistake,  if  there  had  existed  in  his  tune,  among  the  sciences 
which  treat  of  successive  phenomena,  one  single  instance  of  a  deduc- 
tive science,  such  as  mechanics,  astronomy,  optics,  acoustics,  &c,  now 
are.  In  those  sciences  it  is  evident  that  the  higher  and  middle  princi- 
ples are  by  no  means  derived  from  the  lowest,  but  the  reverse.  -^ 
some  of  them  the  very  highest  generalizations  were  those  earliest  as^ 
certained  with  any  scientific  exactness;  as,  for  example  (in  mechanics), 
the  laws  of  motion.  Those  general  laws  had  not  mdeed  at  first  the 
acknowledged  universality  which  they  acquired  ^fler  having  been  suc- 
cessfully employed  to  explain  many  classes  of  phenomena  to  which 
they  were  not  originally  seen  to  ba  applicable ;  as  when  the  laws  on 
motion  were  employed  in  conjunction  with  other  laws  to  explain  de- 
ductively the  celestial  phenomena.  Still,  the  fact  remains,  that  the 
propositions  which  were  afleswards  recognized  as  the  most  general 
truths  of  the  science,  were,  of  all  its  accurate  generalizations,  those 
earliest  arrived  at.  Bacon's  greatest  merit  cannot,  therefore,  consist, 
as  we  are  so  often  told  that  it  did,  in  exploding  the  vicious  method 
pursued  bv  the  ancients  of  flying  to  the  highest  generalizations  first, 
and  deducing  the  middle  principles  from  them ;  since  this  is  neither  a 
vicious  nor  an  exploded,  but  the  universally  accredited  method  ot 
^  modern  science,  and  that  to  which  it  owes  its  greatest  triumphs.  The 
\£rroi  of  ancient  speculation  did  not  consist  in  making  the  largest 
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generalizations  Siaip  but  in  making  tbem  without  the  aid  or  warrant  of  \ 
rigorous  inductive  methods,  and  applying  them  deductively  without  I 
the  needful  use  of  that  important  part  of  the  Deductive  Method  termed  ) 
Verification. 

The  order  in  which  truths  of  the  various  degrees  of  generality 
should  be  ascertained,  cannot,  I  apprehend,  be  prescribed  by  any  un- 
bending rule.  I  know  of  no  maxim  which  can  be  laid  down  on  the 
subject,  but  to  obtain  those  first,  in  respect  to  which  the  conditions  of 
a  real  induction  can  be  first  and  most  completely  realized.  Nowa 
wherever  our  means  of  investigation  can  reach  causes,  without  stopping 
at  the  empirical  laws  of  the  eflects,  the  simplest  cases,  being  those  in 
which  fewest  causes  are  simultaneously  concerned,  will  be  most 
amenable  to  the  inductive  process;  and  these  are  Uie  cases  which 
elicit  laws  of  the  greatest  comprehensiveness.  In  every  science,  there* 
fore,  which  has  reached  the  stage  at  which  it  becomes  a  science  of 
causes,  it  will  be  usual,  as  well  as  desirable/  first  to  obtain  the  highest 
generalizations,  and  then  deduce  the  suore  special  one3  firom  them. 
Nor  can  I  discover  any  foundation  for  Vixe  Baconian  maxim,  so  much 
extolled  by  subsequent  writers,  except  this :  That  before  we  attempt 
to  explain  deductively  from  more  general  laws  any  new  class  of  phe- 
nomena, it  is  desirable  to  have  gone  as  far  as  is  practicable  in  ascer- 
taining the  empirical  laws  of  those  phenomena ;  so  as  to  compare  the 
results  of  deduction,  not  with  one  mdividual  instance  after  another, 
but  with  general  propositions  expressive  of  the  points  of  agreement; 
which  have  been  found  among  many  instances.  For  if  Newton  had' 
been  obliged  to  verify  the  theory  of  gravitation,  not  by  deducing  from  j 
it  Kepler's  laws,  but  by  deducing  all  the  observed  planetary  positions 
which  had  served  Kepler  to  establish  those  laws,  the  Newtonian  theory 
would  probably  never  have  emerged  from  the  state  of  an  hypothesis. 

The  applicability  of  these  remarks  to  the  spedial  case  under  con- 
sideration, cannot  admit  of  question.  The  science  of  the  fonnation  of 
character  is  a  science  of  causes.  The  subject  is  one  to  which  those 
among  the  canons  of  induction,  by  which  laws  of  causation  are  ascer- 
tained, can  be  rigorously  applied.  It  is,  therefore,  both  natural  and 
advisable  to  asceitain  the  sunplest,  which  are  necessarily  the  most 
general,  laws  of  causation  first,  and  to  deduce  the  middle  principles 
from  them.  In  other  words.  Ethology,  the  deductive  science,  is  a  sys- 
tem of  corollaries  &om  Psychology,  the  experimental  science. 

§  6.  Of  these,  the  eariier  alone  has  been,  as  yet,  really  conceived  or 
studied  as  a  science :  the  other.  Ethology,  is  etiU  to  be  created.  But 
all  things  are  prepared  for  its  creation.  The  empirical  laws,  destined 
to  verify  its  deductions,  have  been  afforded  in  abundance  by  every 
successive  age  of  humanity;  and  the  premisses  for  (he  deductions  are 
now  sufficiently  complete.  Excepting  the  degree  of  uncertainty  which 
still  exists  as  to  the  extent  of  the  natural  differences  of  human  minda« 
and  the  physiccd  circumstances  on  which  these  may  be  dependent, 
(considerations  which  are  of  secondary  importance  when  we  are  con- 
sidering mankind  in  the  average,  or  en  maue,)  I  believe  most  compe- 
tent judges  will  agree  that  the  general  laws  of  the  di&rent  constituent 
elements  of  human  nature  are  now  sufficiently  understood,  to  render 
it  possible  for  a  competent  thinker  to  deduce  from  those  laws  the 
particular  type  of  character  which  would  be  formed,  in  mankind  gen- 
3Z 
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erally,  by  any  assumed  set  of  circumstances.  A  science  of  Ethology, 
founded  upon  the  la'ws  of  Psychology,  is  therefore  possible;  though 
little  has  yet  been  done,  and  that  little  not  at  all  systematically,  towards 
forming  it.  The  progress  of  this  important  but  most  imperfect  science 
will  depend  upon  a  double  process:  first,  that  of  deducing  theoreti- 
cally the  eth<nogical  consequences  of  particular  circumstances  of 
position,  and  comparing  them  with  the  recognized  results  of  common 
experience ;  and  secondly,  the  rererse  operation ;  increcused  study  of 
the  various  types  of  htittAn nature  that  are  to  be  found  in  the  world, 
conducted  by  persons  not  only  capable  of  analyzing  and  recording  the 
circumstances  in  which  these  types  severally  prevail,  but  also  suf- 
ficiently acquaioited  with  psychological  laws,  to  be  able  to  explain  and 
account'  for  the  charactenstics  df  the  type  by  the  peculiarities  of  the 

.    circumstances :  the  iissiduum,  if  any,- being  set  down  to  the  account  of 

\  congenital  predisposhi^ns. 

'  ^Hie  experimental  or  i  posteriori  p&rt  of  this  process  is  carried  on  in 
oar  own  day  with  nnu^h  greater  activity  than  heretofore.  The  great 
step,  therefore,  which  remains  to  be  taken  in  Ethology,  is  to  deduce 
the  requisite  middle  principles'from  the  general  laws  of  Psychology. 
The  subject  to  be  studied  is,  the  origin  and  sources  of  all  those  qualities 
in  human  beings  which  are  most  interesting  to  tis,  either  as  facts  to  be 
produced,  to  be  avoided,  or  merely  to  be  understood :  and  the  object 
IS,  to  determine,  from  the  general  laws  of  mind,  combined  with  the 
general  position  of  our  species  in  the  universe,  what  actual  or  possible 
combinations  of  circumstances  sre  capable  of  promoting'  or  of  pre- 
venting the  production  of  those  qualities.  A  science  which  possesses 
middle  principles  of  this  kind,  arranged  in  the  order,  not  of  causes, 
but  of  the  efllects  which  it  is  desirable 'to  produce  or  to'  prevent,  is 
duly  prepared  to  be  the  foundation  of  the  corresponding  Art  And 
when  Ethology  shall  be  thus  prepared,  practical  eaucation  ^11  be  the 
mere  transfonnation  of  those  principles  into  a  parallel  syMem  of  ire- 
cepts,  and  the  adaptation  of  these  to  the  sum  total  of  the  indiviaual 
circumstances  whi<»i  exist  in  each  particular  case.  ' 

It  is  hardly  necessary  again  to  repeat  that,  as  in  every  other  deduc- 
tive science,  the  work  of  verification  d  posteriori  must  proceed  part 
passu  with  that  of  deduction  ^  priori.  The  inference  given  by  theory 
as  to  the  type  of  character  which  would  be  formed  by  any  given  cir- 
cumstances, must  be  tested  by  specific  experience  of  those  circum- 
stances whenever  obtainable;  ana  the  whole  conclusions  of  the  science 
must  undergo  a  perpetual  verification  and  correction  firom  the  general 
remarks  affbrded  by  common  experience  respecting  human  nature  in 
our  own  age,  and  by  history  respecting'  times  gone  by.  The  conclusions 
of  theory  cannot  be  tnxsted,  unless  confimed  by  obser^atio'n ;  nor  those 
of  observation,  unless  they  can  be  affiliated  to  the  theory,  by  deducing 
them  firom  the  laws  of  human  nature  and  from  a  close  analysis  of  the 
circumstances  of  the  particular  situation.  It  is  the  accordance  ol 
diese  two  kinds  of  evidence,  separately  taken-— the  consilience  (as  Mr. 
Whewell  would  expi^ess  it)  of  d  priori  reasoning  and  specific  experi- 
ence— which  forms  the  only  sufficient  ground  for  the  principles  or  any 
science  so  ''immersed  in  matter,"  dealing  with  so  complex  and  si*- 
mncrete  phenomena,  as  Ethology: 
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Chapter  vr. 

GENKRAL  00N8IDE&A*riC^  ON  I'HB  "fiOOlAL  fiClfil^CB.   • 

4  1.  Nbxt  after  tbe  Brnnoeof  (iodrndiial  taojXf  coine»  the  science  of 
man  in  society :  of  the  acdooB-  of  oodleotifv^  maaB^s  of  mankind^  and  the 
^ariotui  phenomena  which  consticate  aocki  iife; 

If  the  formation  of  iadividnal  character  ia  akeaiy  a  compiefx  sub- 
ject of  sitttdy,  thiB  suhject^  it  is  evident,  must  be  greatly  moM  complex; 
because  tbe  number  of  ^^nouvrent  causes,  all  exeroisinp  aseite  or  less 
infiueiice  .on  the  total  effect;,  is  greatorv  in  the  ptoportion  in  ^vhich  a 
nation,  or  the  species  at  large,  exposes  a. larger  sunaoe  te  the  opera- 
tion of  ag^ts>  psychological  and  physical,  than  any  sitngle  individual. 
If  it  was  neeessary  to  pvova,  in  opposition  te  to  existitig>pi^Judioe»  that 
die  simpler  of  the  two  is  capable  ^  beiang  a  subjeiet-of'S^^nce'^*  <ihe 
prejudice  is  l&ely  to-  be  yet  stt^nger  against  thi»  possibiltl^  (of  giving  a 
scientific  character  to  the  study  of  Polidos,  and  of  the  j^netaiena'Of 
Society.  It  is,  accordingly,  but  of  yestevday  f^at  the  conception  of  a 
political  or  social  science  has  e^sted,  ariy wbeve  bot  in  the  mind  of 
nere  and  there  an  insulated  thinker,  generally  yeiy  ill  prepared  for  its 
realisation  i  nlthoaflfh  thesuhjeot  itself  has  of  all  oth«F#  engaged  the 
most  general  attention,  and  been  a  Aieme  of  interested  and  earnest  dis- 
cussions ahnost  firem  the  beginning  of  reoorded^  tim^ 

The  condition  indeed  of  poHtics,  Us  a  brftnoh  of  knoiii4edge,  was  > 
until  very  lately/  and  has  scarcely  even  yet  ceased  to  be>  diat  which 
Bacon  animadyerted  upon,  as  the  natnrti  ^tate  of  the  soiences  while 
their  cultivation  is  abandoned  to  practitioners;'  not  being  cttnried  on  as 
a  branch  of  speculative  inquiry,  bat  only  with  a  view  to  the  exigencies 
of  daily  practice,  and  ihejrt$ct^ef^  eapenmentiB^  therefore,  being  aimed 
at,  almost  to  the  exclusion  o£^ehic^era.    Suc^was  medical  sdence, 
before  physiology  and  natural  history  began  to  be  cultivated  as  } 
branches  of  general  knowledge.-    The  only  questions  examined  were,  ' 
what  diet  is  wholesome,  or  what  medicine  will  cure  some  given  dis-  , 
ease ;  without  any  previous  systematic  inquiry  into  the  laws  ofnutrition,  i 
and  of  the  healthy  and  morbid  action  of  diedifl^reiat  ergaito,  on  which  j 
laws  the  effect  of  any  diet  or  medicine  must  evidemdy  depend.    And  in 
politics,  the  questions  whicb  engjtged  general  attJentiott'Were*-similar. 
Is  such  an  enactment,  of  such  a  &rm  of  gtyvernmentii  beneficial  or  the 
reverse— either  universally,  or  to  some  particular -commutiity?  without 
inquiry  into  the  general  condxtions  hj  which  the  operation  ^'legisla* 
tive  measures,  or  the  effects  produced '  by  fotms  <)f  government,  are  ^ 
determined.  . 

And  even  amon^  the  few  who  did  caxry  their  Upeculttions  to  that 
greater  length,  it  is  only  at  a  'still  more  recent  date  that  social  phe 
nomena,  properly  so  called,  have  begun  to  be  looked  upon  as  having 
any  natural  tendencies  of  their  own.  It  is  hardly  an  exaggeration  to 
say  that  society  has  usually,  both  by  practitioners  in  politics  and  by 
philosophicial  speculators  on .  forms  of  government,  mm  Plato  to 
bentham,  been  deemed  to  be  whatever  the  men  Who  compose  it 
choose  to  make  it.  The  only  questions  which  people  thought  of  pro- 
posing to  diemselves  were,  Would  such  and  such  a  law  or  insutution 
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be  beneficial  ?  and,  if  so,  can  legislators  or  the  public  be  persuaded,  ot 
otherwise  induced,  to  adopt  it)  For  hardly  any  notion  was  enter- 
tained that  there  were  limits  to  the  power  of  human  will  over  the  phe- 
nomena of  society,  or  that  any  social  arrangements  which  would  be 
desirable,  could  be  impracticable  from  incompatibility  with  the  proper- 
ties of  the  subject  matter :  the  only  obstacle  was  supposed  to  lie  in  the 
private  interests  or  prejudices,  wluch  hindered  men  from  being  willing 
to  see  them  tried.  Students  in  politics  thus  atten^ted  to  study  the 
pathology  and  therapeutics  of  the  social  body,  before  they  had  laid  the 
necessary  foundation  in  its  physiology ;  to  cure  disease,  without  under- 
standing the  laws  of  health.  And  the  result  was  such  as  it  must  always 
be  when  men  even  of  great  ability  attempt  to  deal  with  the  complex 
questions  of  a  science  before  its  simpler  and  mere  elementary  proposi* 
tions  have  been  established. 

No  wonder  that  when  the  phenomena  of  society  have  so  rarely  been 
contemplated  in  the  point  of  view  chpracteristic  of  science,  the  philo- 
sophy of  society  should  have  made  little  progress ;  should  contain  few 
general  propositions  sufficiently  precise  and  certain,  for  conmion  in- 
quirers to  recognize  in  them  a  scfentific  character.  The  vulgar  notion 
accordingly  is,  that  all  pretension  to  lay  down  general  truths  on  politics 
and  society  is  quackery ;  that  no  imiversality  and  no  certainty  are 
attain^blQ  in  such  matters.  What  partly  excuses  this  common  nodon 
is,  that  it  is  really  not  without  foundation  in  one  particular  sense.  A 
large  proportion  of  those  who  have  laid  claim  to  the  character  of  philo- 
sophic politicians,  have  attempted,  not  to  ascertain  universal  sequences, 
but  to  frame  universal  precepts.  They  have  had  some  one  form  of 
government,  or  system  of  laws,  to  fit  all  cases;  a  pretension  well 
meriting  the  ridicule  with  which  it  is  treated  by  practitioners,  and 
wholly  unsupported  by  the  analogy  of  the  art  to  which,  from  the  nature 
of  its  subject,  that  of  politics  must  be  the  most  nearly  allied.  No  ono 
now  supposes  it  possible  that  one  remedy  can  cure  all  diseases,  or  even 
the  same  disease  in  all  constitutions  and  habits  of  body.  Yet  physi- 
ology is  admitted  to  be  a  science,  and  medical  practice,  when  it  disre- 
gards the  indications  of  the  science,  to  be  criminal  quackery. 

It  is  not  necessary  to  even  the  perfection  of  a  science,  that  the 
corresponding  art  should  possess  universal,  or  even  general  rules.. 
The  phenomena  of  society  might  not  only  be  completely  depondent 
upon  known  causes,  but  the  mode  of  action  of  all  those  causes  might 
be  reducible  to  laws  of  considerable  simplicity,  and  yet  no  two  cases 
might  admit  of  being  treated  in  precisely  the  same  manner.  So  great 
might  be  the  variety  of  circumstances  on  which  the  results  in  difierent 
cases  depend,  that  art  might  not  have  a  single  general  precept  to  give, 
except  mat  of  watching  the  circumstances  of  the  case,  and  adapting 
our  measures  to  the  effects  which,  according  to  the  principles  of  the 
science,  result  from  those  circumstances.  But  because,  in  so  compli- 
cated a  class  of  subjects,  it  is  absurd  to  lay  down  practical  maxims  of 
universal  application,  it  does  not  follow  diat  the  phenomena  do  not 
conform  to  universal  laws. 

• 

§  2.  All  phenomena  of  society  are  phenomena  of  human  nature, 
generated  by  the  action  of  outward  circumstances  upon  masses  of 
human  beings :  and  if,  therefore,  the  phenomena  of  human  thought^ 
feeling,  and  action,  are  subject  to  fixed  lawR,  the  phenomena  of  society 
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cannot  bat  conform  tcr  fixed  laws,  the  consequences  of  the  preceding. 
There  is,  indeed,  no  hope  that  these  laws,  though  our  knowledge  of 
them  were  as  certain  and  as  complete  as  it  is  in  astronomy,  would 
enable  us  to  predict  the  history  of  society,  like  that  of  the  celesti!al 
appearances,  ror  liiausandfl  of  years  to  come.  But  the  difference  of 
certainty  is  not  in  the  laws  themselves,  it  is  in  the  data  to  which  these 
laws  are  to  be  applied.  In  astronomy  the  causes  influencing  the  result 
are  few,  and  change  little,  and  diat  little  according  to  known  laws :  we 
can  ascertain  what  they  are  now,  and  thence  determine  what  they  will 
be  at  any  epoch  of  a  distant  future.  The  data,  therefore,  in  astronomy, 
are  as  certain  as  the  laws  themselves.  The  circumstances,  on  the  con- 
trary, which  influence  the  condition  and  progress  of  society,  are  in- 
numerable, and  perpetually  changing;  ana  though  they  all  change  in 
obedience  to  causes,  and  therefore  to  laws,  the  multitude  of  the  causes 
is  so  grecfct  as  to  deify  our  limited  powers  of  calculation.  Not  to  say 
that  the  impossibility  of  applying  precise  numben  to  facts  of  such  a 
description,  would  set  an  impassable  limit  to  the  possibili^  of  calcu- 
lating them  beforehand,  even  if  the  powers  of  die  human  intellect 
were  otherwise  adequate  to  the  task. 

But,  as  we  before  remarked,  an  amount  of  knowledge  quite  insufli* 
cient  ^r  prediction,  may  be  most  valuable  for  guidance.  The  science 
of  society  would  have  attained  a  very  high  p<)int  c^  perfection,  if  it 
enabled  us,  in  any  given  condition  of  soci^  affairs,  in  the  condition  for 
instance  of  Europe  or  any  European  country  at  the  present  time,  to 
understand  by  what  causes  it  had,  in  any  and  every  particular,  been 
made  what  it  was;  whether  it  was  tending  to  any,  and  to  what, 
chs^iges ;  what  effects  each  feature  of  its  existing  state  was  likely  to 
produce  in  the  future ;  and  by  what  means  any  of  those  effects  might 
be  prevented,  modified,  or  accelerated,  or  a  different  class  of  effects 
superinduced.  There  is  nothing  chimerical  in  the  hope  that  general 
laws,  sufficient  to  enable  us  to  answer  these  Various  questions  for  any 
country  or  time  with  the  individual  circumstances  of  which  we  are 
well  acquainted,  do  really  admit  of  being  ascertained ;  and  moreover, 
that  the  other  branches  of  human  knowledge,  whidi  this  undertaking 
presupposes,  are  so  far  advanced  that  the  time  is  ripe  &r  its  accom- 
plishment.   Such  is  die  object  of  the  Social  Science. 

That  the  nature  of  what  I  consider  the  true  method  of  the  science 
may  be  made  more  palpable,  by  first  showing  what  that  method  is  not; 
it  will  be  exponent  to  characterize  briefly  two  radical  misconceptions 
of  the  proper  mode  of  philosophizing  on  society  and  government,  on^ 
or  other  of  which  is,  either  explicitly  or  more  often  unconsciously, 
entertained  by  almost  all  who  have  meditated  or  argued  respecting  the 
logic  of  politics  since  the  notion  of  treating  it  by  strict  rules,  and  on 
Baconian  principles,  has  been  current  among  the  more  advanced 
thinkers.  These  erroneous  methods,  if  the  word  method  can  be 
applied  to  erroneous  tendencies  arising  firom  the  absence  of  any  suf 
ficiently  distinci:  conception  of  method,  may  be  aptly  termed  die 
experimental,  or  Chemical,  mode  of  investigation,  and  the  Abst]  act, 
H  C^eometrieal  mode.    We  shall  begin  widi  the  former. 
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CHAPTER  VIL 

OF  THE  CHBMICALf  OR  BXPESIMENTAL,  HmHOD  W  THB  80CML  KVNCK 

§  1.  The  laws  of  tha  fikenjOttiena  oCaooiolj  arOi  9ii4  can  be,  aothing 
but  the  lawB  of  the  acftuma  and  paaeions  «f  butpanbeingft  united  to- 
gether in  the  socnd  state.  Men^  however*  in^a  e(tate  4>£.aoeiety,  ava 
Btill  men ;  their  aottona  and.paasionaaffe.abedienft  tp  the  laws  of  indi- 
Yidoal  hjuraan  iwture.  Men  aie  nel»  "when  bnni^t.  together,,  converted 
into  another  kind  of  sabitanGte^  iviUi  didbventrpri^rtioai  aa  hydrogen 
and  oxygen  are  difTersnt  freoi*wai«r^'Ov  aa  hydrogtHj  QHygen,  carbon^ 
and  azote,  are  difletent'£t>ni.  nexioea,.  sauaoles^  and  tendons. ,  Human 
beings  hi  society  have  no  pnoperties  Ibvrtrthbse  wfaioh  aoe  derived  firom^ 
and  may  be  resolived  hxto;  tlm  laws  ofr  die  nature  ef  individual  nan.  In 
social  phenomeB&  the  Oofttposition  of  OanaeaiM  the  uniYersal  law. 

Now,  the' method  ofpfailoBophiKtlig'yrhidi  may  (be  tetnedcbeBiioa)^ 
overlooks  this  fact,  and  proceeds  aa.if  IheinatiHre  o{  man  ae  an  indi- 
vidual w^  not'  concerned  at  aU,.or  cOBcl»ned  in  a  very  inferior  de- 
gree, in  the  operations  of  inah  in  society^  lAH 'Seasoning  in  politics  or 
social«afl!hirs,  grounded  upon >  principles  of  juaman.  nittui^  is  lobjected 
to  by  reesonersiof  this  sort,  under  aubh  names  t$  ^^•1d>stlracti  theory." 
For  governing  their  opinions  and  conduct,  they  profess  to  demand,  in 
all  cases  without  exception,  specifio  eiiperience. 

This  mode  of  thinking  is  not  only  -gebeiNd  wiA  -pinotiUoners  in 
politics,  and  with  that  Very  numerous  class  who  (on  a^sulject'wbiekno 
one,  however  ignorant,  thinka  himself  incompetent  to  diAcmda)  profess 
to  guide  themselvee  by  connnon  sense  rather  than  bysi^ienoe;  but  is 
often  countenanced  by pehrsons  with  greatexr  pretensions. to  im^truction; 
pe  sons  who,  having  suffioient  acipiaintance  with  books  ahd  with  the 
current  ideas  to  have  heand  that  Bacon  taught  men  to  fdOow  expe- 
rience, and  to  gromM)  their  conolusions  upon  &cts  instead  of  meta- 
physical dogmas,  think  that  by  treating  politiad  facfti  in  as  directly 
experimental  a  method  as  chemical  f^etsv  they  are  «hevinng  themselves 
true  Baconians,  and  proving  their  adveiaaiaes  to  be  misre  syllogizers 
and  schoolmen.  As,  however,  the  nodon  of  tire  appltcafaifity  of  experi- 
mental'  methods  t6  'political  phiknophy  cannot  aoexisl2  wi&  any  just 
conception  of  these  method^  themselves,  the  hind  of  amunents  noat 
experienee  which  the  chemical  theory  brings  forth  aa  its  £ruits  (and 
which  form  the  staple,  in  diia  country  especially,  ofpaTiiamentaxy  and 
hustings'  oratory)  are  such  as,  at  no  time.ainca  iEhcon,  wcrald  have 
been  admitted  to  be  Valid  iii  chennatiy  itael^  or  in  any  cither  branch  of 
experimental  science.  They  are  ench  aa  tihese :  liiat  &e  prohibition  of 
foreign  commodity  must  conduce  to  natienal  weahh,. because  Sngland 
has  flourished  under  it,  or  because  countries  in  g«iend  which  have 
adopted  it  have  flourished ;  that  our' laws, -or  onrinteiflMil  administra- 
tion, or  our  constitutiott,  are^  excellent  for  a  similar  reason  i  ajid  the 
eternal  arguments  from  historical  examples,  from  Athena  or -Rome, 
from  the  fires  in  Smithfleld,  or  the  French  Revolution. 

I  will  not  waste  time  in  contending  against  modes  of  argumentation 
which  no  person,  with  the  smallest  practice  in  estimating  evidence, 
could  possibly  be  betrayed  into ;  which  draw  conclusions  of  general 
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applicadon  fvom  aainglB  unaaialyzed  instance,  or  arl>krarily  refer  an 
efiect  to  Boma  one  among,  its  antecedents,  without  any  process  of  elimi* 
nation  or  comparison  of  instances.  It  is  a  rule  both  of  justice  and  <^  good 
sense  to  gprapple  not  with  the  absurdest,  but  with  the  most  reasonable 
form  of  a  wrong  opinion.  We  shall  suppose  our  inquirer  acquainted 
with  the  true  conditions  of  experimental  investigation,  and  competent  in 
point  of  .aoqairemeiBlis  for  realizing  them^  if  they  can.berrealiaed  in  any 
case  of  the  :kind«  He  shall  know  aaonuch  of  the  .facts,  of  history  as 
meme  erudition  can  teaoh-^aa  much  as  can  be  proved  by  testimony, 
without  th&asaistanoe  of  any  theocy  ^  and  if  those  mere  facts,  pzoperly 
collated,  can.  fulfsU  thexondinUMis  of  a  seal  induction,  he  shall  be  quali- 
fied for  the  task. 

Buty  that  no  sack  attempt  oan.faaTe  the'SmaUoat  chance  of  success, 
has  been  abundaHtly  shown  in  the:  tenth  chapter  of  the  Third  Book.* 
We  there  examined  whether  e&cta  which  depend  upon  a  complication 
of  causes,  «an  be«made^the<subjeets  of  a  true  indnetion  by  observation 
and  experiment )  and  concluded, .  ok-  the.  most  convincing  grounds,  that 
they  cannot.  Since,  of  all  effects,  none-  depend  upon  so  great  a  com* 
plication  of  causes  as  social  phenomena,  we  might  leave  our  case  to 
rest  in  safety  upon-  that  previous  showing.  But  a  logical  principle,  as 
yet  so  little  familiar  to  the  ordinary  run  of  thinkers^  requires  to  be  in- 
sisted upon  more  than  once,  in  onier  to  make  the. doe  impreeston ;  and 
(he  prasent  being  the  case  which  of  .all  othere  exemplifies  it  the  most 
strongly,  there  will  be  advantag&in  restating  di&gnrandsof  the  general 
maxim-,  as  appHed  to  the  speciatttiea  of  the  class  of  inquiries  now  under 
consideration. 

§  2.  The  iizat  difficulty  which  meets  us. in  the  attempt  to  apply  ex- 1 
perimental  methods  for  ascertaining  the  laws  of  social  {phenomena,  is  \ 
that  we  are  without  the  nseans  of  making  artificial  experiments.  Even  1 
if  we  could  contrive  experiments  at  leisure,  and  try  them  without 
limit,  we  should  do  so  ui^er  immense  disadvantages ;-  both  from  the  im- 
possibility of  ascertaining  and  taking  note  of  all  the  facts  of  each  case, 
and  because  (those  facts  being  in  a  perpetual  state  of  change)  before 
sufficient  time  had  elapsed  to  asceitain  the  result  of  the  experiment, 
some  material  circumstances  would  always  have  ceased  to  be  the  same. 
But  it  is  unnecessary  to  consider  thelogical  objeetioiis  which  would  exist 
to  the  conclusiveness  oi  our  experiments,  sinoe  we  palpably  never 
have  the  power  of  trying  any.  We  can  only  watch  diose  which  nature 
produces,  or  those  which  are  preduced  for  other  reasons.  We  cannot 
adapt  our  logical  means  to  our  wants,  by  varying  the  circumstances  as 
the  exigencies  of  elimination  may  requirew  If  llie  spontaneous  instances, 
formed  by  contemporary  events  and  by  the  successions  <if  phenomena 
recorded  in  history,  afford  a  sufficient  variation  of  circumstances,  an 
induction  fix>m  specific  experience  is  attainable ;  otherwise  not.  The 
question  to  be  resolved  is,  therefore,  whether  the  Tequisites  for  induc- 
tion respecting  the  causes  of  politieal  effects  or  the  properties  of 
political  agents,  are  to  be  met  with  in  history  1  including  under  the 
term,  contemporary  history.  And  in  order  to  give  fixity  to  our  con- 
ceptions, it  will  be  advisable  to  suppose  thb  question  asked  in  reference 
to  some  special  subje  tt  of  political  inquiry  or  controversy ;  such  as  that 

•  Supra,  pp.  85S-0SI.   ^ 
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great  topic  of  debate  in  the  present  day,  the  operation  of  restricti  re  and 
prohibitory  commercial  legislation  upon  national  wealth.  Let  this,  then, 
oe  the  scientific  question  to  be  investigated  by  specific  experience. 

§  3.  In  Older  to  apply  to  the  case  the  most  perfect  of  the  methods 
of  experimental  inquiry,  the  Method  of  Difference,  we  require  to  find 
two  instances,  which  tally  in  erery  particular  except  the  one  which  is 
the  subject  of  inquury.  If  two  nations  can  be  founa  which  are  alik«  in 
all  natural  advante^s  and  disadvantages ;  whose  people  resemble  eadi 
other  in  every  quality,  physical  and  moral,  innate  and  acquired ;  whose 
habits,  usages,  opinions,  laws,  and  institutions  are  the  same  in  all  re 
spects,  except  that  one  of  them  has  a  more  protective  tariff,  or  in  other 
respects  interferes  more  with  the  fireedom  of  industry ;  and  if  one  oi 
these  nations  is  found  to  be  rich,  and  the  other  poor,  or  one  richer 
than  the  other,  this  will  be  an  eaoperimeHtitan  erucu:  a  real  proof,  by 
experience,  which  of  the  two  systems  is  most  favorable  to  national 
riches.  But  the  supposition  that  two  such  instances  can  be  met  with 
is  absurd  on  the  face  of  it.  Nor  is  such  a  concurrence  even  abstract- 
edly possible.  Two  nations  which  agreed  in  everything  except  their 
commercial  poHcy  would  agree  also  in  that.  Differences  of  legislation 
are  not  inherent  and  ultimate  diversities ;  are  not  |HX>perties  of  Kinds. 
They  are  effects  of  preexisting  causes.  If  the  two  nations  differ  in 
this  portion  of  their  institutions,  it  is  from  some  difference  in  their 
position,  and  thmice  in  their  appar«:it  interests,  or  in  some  portion  or 
other  of  their  opinions,  habits,  and  tendencies;  which  c^ens  aviewo£ 
further  differences  without  any  assignable  limit,  capable  of  operating 
on  their  industrial  prosperity,  as  well  as  on  every  other  feature  of  theii 
condition,  in  more  ways  than  can  be  enumerated  or  imagined.  There 
is  thus  a  demonstrated  impossibility  of  obtaining,  in  the  investigationa 
of  the  social  science,  the  conditions  required  for  the  most  conclusive 
form  of  inquiry  by  specific  experience. 

,  In  the  absence  of  the  direct,  we  may  next  try,  as  in  other  cases,  the 
supplementary  resource,  called  in  a  fi>rmer  place  the  Indirect  Method 
of  Difference:  which,  instead  of  two  instances  differing  in  nothing  but 
the  presence  or  absence  of  a  given  circumstance,  compares  two  daues 
of  instances  respectively  agreeing  in  nothing  but  the  presence  of  a  cir- 
cumstance on  the  one  side  and  its  absence  on  the  other.  To  choose 
the  most  advantageous  case  conceivable  (a  case  fax  too  advantageous 
to  be  ever  obtained),  suppose  that  we  compare  one  natipn  which  has  a 
restrictive  policy,  with  two  or  more  nations  agreeing  in  nothing  but  in 
permitting  fi:ee  trade.  We  need  not  now  suppose  that  either  of  these 
nations  agrees  with  the  first  in  all  its  circumstances ;  one  may  agree 
with  it  in  some  of  its  circumstances,  and  another  in  the  remainder. 
And  it  may  be  argued,  that  if  these  nations  remain  poorer  than 
the  restrictive  nation,  it  cannot  be  for  want  either  of  the  first  or  of  the 
second  set  of  circumstances,  but  it  must  be  for  want  of  the  protecting 
system.  If  (we  might  say)  the  restrictive  nation  had  prospered  from 
the  one  set  of  causes,  the  first  of  the  free-tsade  nations  would  have 
prospered  equally ;  if  by  reason  of  the  other,  the  second  would :  but 
neither  has:  therefore  Uie  prosperity  was  owing  to  the  resjtrictions. 
This  will- be  allowed  to  be  a  very  favorable  specimen  of  an  argument 
from  specific  experience  in  politics,  and  if  this  be  inconclusive,  it  would 
not  bo  easy  to  find  another  preferable  to  it. 
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Yet,  that  it  is  inconclasive,  scarcely  requires  to  be  pointed  out.  Why 
must  the  prosperous  nadon  have  prospered  fix»m  one  cause  exclusirely  1 
National  prosperity  is  always  tne  collective  result  of  a  multitude  of 
favorable  circumstances :  and  of  these,  the  restrictive  nation  may  unite 
a  greater  number  than  either  of  the  o^ers,  although  it  may  have  all  of 
those  circumstances  in  common  with  either  one  or  the  other  of  them. 
Its  prosperity  may  be  partly  owing  to  dreumstances  common  to  it 
with  one  of  those  nations,  and  partly  with  the  other,  while  they,  having 
each  of  them  only  half  the  number  of  favorable  cireumstances,  have 
remained  inferior.  So  that  the  closest  imitation  whioh  can  be  made,  in 
the  social  science,  of  a  genuine  induction  from  direct  experience,  gives 
but  a  specious  semblance  of  eondusivenessy  vnthout  any  real  value 

§  4,  The  Method  of  Difference  in  either  of  its  forms  being  thus 
completely  out  of  the  question,  there  remains  the  Method  of  Agree- 
ment. But  we  are  already  aware  of  how  little  value  this  method  is, 
in  cases  admitting  Plurality  of  Causes:  and  social  phenomena  are 
those  in  which  the  plurality  prevailsnn  the  utmost  possible  extent. 

Suppose  that  the  observer  makes  the  luckiest  hit  which  could  be 
given  him  by  any  conceivable  combination  of  chances  :  that  he  finds 
two  nations  which  agree  in  no  circumstance  whatever,  except  in  having 
a  restrictiTO  .yrtem,  and  in  being  proeperooB;  or  a  number  of  nationB, 
all  proBperotis,  which  have  no  antecedent  circumstances  common  to 
them  all  but  that  of  having  a  restrictive  policy.  It  is  unnecessary  to  go 
into  the  consideration  of  die  impossibility  of  ascertaining  from  history, 
or  even  from  contemporary  observation,  that  such  is  really  the  fact ; 
that  the  nations  agree  in  no  other  circumstance  capable  of  influencing 
the  case.  Let  us  suppose  this  impossibility  vanquished,  and  the  fact 
ascertained  that  they  agreed  only  m  a  restrictive  system  as  an  antece- 
dent, and  industrial  prosperity  as  a  con8ec|uent.  What  degree  of  pre- 
sumption does  this  raise,  that  the  restrictive  system  caused  the  pros- 
perity 1  One  so  trifling  as  to  be  equivalent  to  none  at  all.  That  some 
one  antecedent  is  the  cause  of  a  given  effect,  because  all  other  antece- 
dents have  been  found  capable  of  being  eliminated,  is  a  just  inference, 
only  if  the  effect  can  have  but  one  cause.  If  it  admits  of  several,  no- 
thing is  more  natural  than  that  each  of  these  should  separately  admit  of 
being  eliminated.  Now,  in  the  case  of  political  phenomena,the  suppo- 
sition of  unity  of  cause  is  not  only  wide  of  the  truth,  but  at  an  immeas* 
urable  distance  from  it.  The  causes  of  every  social  phenomenon  which 
we  are  particularly -interested  about,  security^  weuth,  freedom,  good 
TOvemment,  public  virtue,  public  intelligence,  or  their  opposites,  are 
infinitely  numerous :  especially  the  external  or  remote  causes,  which 
alone  are,  for  the  most  part,  accessible  to  direct  observation.  No  one 
cause  suffices  of  itself  to  produce  any  one  of  these  phenomena;  while 
there  are  countless  causes  which  have  some  influence  over  them,  and 
may  cooperate  eidier  in  their  production  or  in  their  prevention.  From 
the  mere  fact,  therefore,  of  our  having  been  able  to  eliminate  some 
circumstances,  we  can  by  no  means  infer  that  this  circumstance  was  not 
instrumental  to  the  effect  even  in  the  very  instances  from  which  vre 
have  eliminated  it.  We  may  conclude  that  the  effisct  is  sometimes 
produced  without  it;  but  not  that,  when  present,  it  does  not  contribute 
Its  part. 

Similar  objections  will  be  found  to  apply  to  the  Method  of  Ooncoro- 
AA 
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itaut  Variation&  ■  If  the  causee  which  act  upon  the  state  of  any  society 
produced  eflfectB  differing  &om  yne  another  in  kind;  if  wealth  depended 
upon  one  cause,  peace  upon  another,  a  third  made  a  people  virtnous,  a 
fourth  intelligent ;  we  might,  though  unable  to  sever  the  causes  horn 
one  another,  refer  to  each  of  them  thiM:  propevty  of  the  effect  which 
waxed  as  it  waxed,  and  which  wanedas.  it  waned. .  But  evecy  attribute 
of  the  jMoial  body  s. influenced  by  innumeraUe  causes^  and  such  is  the 
mutual  action  of  the  coexisting  eleinents  of  soeiety,  that  whatever 
affects  any  one  of  the  mans  important  of  them,  will  by  that  alone,  if  it 
does  not  affect  the  othexe  ditioctly,  affect  them  indirectly.  The  eflfects, 
therefore,  of  different  agents  not  being  diffioBnt  in  quality,  while  the 
quantity  of  each  is  the  mixed  resuh  of  all  the  agents,  the  variations  ot 
the  aggregate  cannot  bear  any  uniform  proportion  to  those  of  any  one 
of  its  component  parts. 

§  5.  There  remainff  the  Method  dP  Restdoes;  which  appears,  on  the 
first  view,  less  fbreign  to  this  kind  of  inquiry  dian  the  three  other  meth- 
ods, because  it  only  requires  that  we  should  accurately  note  the  circum* 
stances  of.  some  one  country,  or  state  of  society.  Making  allowance, 
thereupon,  for:  the  effect  of  all  caiwes  whose  tendencies  are' known,  the 
residue  which  those  causes  are  inadequate  to  explain  may  plausiUy  be 
imputed  to  the  remainder  of  the  circnmstaades  which  are  known  to 
have  oxisted  in  the  case.  3omeiMng  similar  to  this  ,is  the  method 
which  Coleridge*  describes  himself  as  having  followed  in  his  political 
essays  in  the  Morning  Post,  *^  On  every  great  occurrence  I  endeav- 
ored to  discover  in  past  history  the  ovent  that  most  nearly  resembled 
it.  I  procured,  wherever  it  was  possible,  the  contemporary  historians, 
memorialists,  .ttod  panaphleteera.  Then  ^rly  subtracting  the  points  of 
difference  from  those  of  likeness,  as  the  balance  favored  th^  rormer  or 
the  latter,  I  conjectured  that  the  result  would  be  the  same  or  different. 
As  for  instance  in  the  series  of  essays  entilled  '  A  comparison  of  France 
under  Napoleon  with  Borne  under  the  first  Gsbsbib/  and  in  those  which 
followed, . '  on  the  probable  final  restoration  of  die  Bourbons.'  The 
9ame  plmi  I  .puisued  at  the  commencement  of  the 'Spanish  Revelation, 
and  with  the  same  success,  taking  dm  war  of  die  United  Provinces 
with  Philip  II.  as  die  groundwork  of  the  comparison.."  In  this  inquiry 
Ck^ridge  uQ^onbt  employed  the  ^Method  of  Residues;  for»  in  "sub- 
tracting the  points,  of  aifference  ^m  those  of  likeness,"  he  doubtless 
weighed,  and  did  aot  content  himself  with  numberinff  diem :  he  doubt* 
less  took  thoae  points  of  agreement  only,  ^diich  mif^  be  known  from 
dieir  own  nature  to  be  capable  of  inftuencing  die  eflbct,  and,  allowing 
for  that  influence,  concluded  that  the  r^nainder  of  die  result  would  be 
referable  to  the  points  of  difference. 

Whatever  may  be  •  die  efficacy  of  this  method,  it  is,  as  we  long  ago 
remarked,  net  a  method  of  >  pure-  observadon  and  experiment ;  it  con* 
dudes,  .not  from  a  compaaison  of  instances,  but  frcon  die  comparison 
of  an  instance  with  diereaidt  of  a  previous,  deducdon^  Applied,  to  so* 
eial  phenomena,  it  presupposes  that  die  causes  firom  whii^  part  of  the 
effisct  proceeded  are  dhreaay>kiiown ;  and  as  we  have  shown  that  diese 
cannot  have  been  known  by  specific  experience,  they  must  have  been 
learned  by  deduction  from  the  principles  of  human  nature ;  experience 

*  Bmgraphia  Literaria»  i.,  214. 
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being  called  in  only  «8  a  Buj^plementary  resourcey  to«leteimiiie  the  osasec 
which  produced  an  unexplained  reaidue.  Bat  of  vthe  piincipleB  of  ha* 
man.  nature  vmj  be  had  rooouiBe  to  for  the  eatabliehment  of  some  po*> 
Utkal  tnitha*.  they:  maj  for  all.  If  .it  be  admisaifale  to  aay,  England 
must  have  prDspened. by  reason  ^ef  her  prohibiteiy  sysrem,  because 
after  allowing  .for  all  the  other  tendenoiea  which,  bare  been  operating, 
there  is  a  portion  of  prosperity  still  to  be  cMoountjod  for;  it  must  be 
admissible  to  go  (o  the. same  source  £br  the  effect  of  the  prohibitDry 
system,  and  examine  what  account  the  laws  of  human  motiYes  and  ac- 
tions will  enable  us  to  give  of  iU  tendencies.  Noc^  in.&ot,  will  the 
experimental  argument  ajuounfe  to  anythingi  .except  in  Tsijficatioin  of  a 
conclusion^  drawn  .from  those  general '  lamSi  For  we  may  subtract  the 
efieot  of  one,  two;  thioee^  or  four  canaes^  but  we  shall  nerer  succeed  in 
subcmoting  the  effect  of  all  causes  except  one ^. while  it  would  be  a 
curious  instance  of  the  dangers  of  too  much  caution,  i£,  to  avoid 
depending  on  d  priori  veasoning  eteceminff  the.  effect  of  a  single 
cause,  W0  should  oblige.  ouiBdnres. to ^ depend,  upon  aa  many  separate 
h  priori  j!eaacnnagB  as  :there:  are  causes  operatmg  concurcently  with 
that  particular  cause  in  some  grir«K  ixistance. 

We  have  now  sufficiently  characterized  the  absurd  misconception 
of  the  mode  of  mteeti^aHon  proper  to  pofitical  phenomena,  which  I 
have  termed  tb^Ch^mK^al  Miethod. .  So  lengthened  t  discussion  would 
nothave  be^n  t^qesftary,  ifit^e  elaiM  to  decide  authorilatiHrely  onpolit* 
ical  doctrinqs  wove  confined  to  persons  who  had  eompetotttly  etudied 
any  ^ne  ^.the*  higher  departmonts  of  physical  seienoe.  But  amce  the 
generality  of  those<who  reason  oa*  pio9it]oal.subiects,  satiiy&ctorily  to 
Siemselves  apd  to  a  mord  or  leleis  iiumorous  bony  of  adrnmrs,  know 
nothing  whatever  ^  ibe. methods  of  physical. invealigatieii  beyond  a 
few  precepts  which  they  continue  lo  puraofc  after  Bacon*  bdmg  entirely 
unaware  that  Bacon's  conception  ot  scientific  -inquiry  has  done  its 
work,  and  that  science  haft  now.  adyanced  into- a  higher  stage;  there 
are  probably  nu^ny  to  whc^  such  remarka  as  the  foregoing  may  still 
be  usefuh  In  an  age  in  which  .chentistry  itself^  when  atlompting  to 
deal  widi  the  •  moi^a  eevtplex.  chcfn^ipaL  Beqiiences».  those  of  the  anum) 
or  even  the  vegetable  organism,  has;  found  it  necessary  tob!9Come,and 
has  suoeeedod  in  bopo^ning/  a  Dedudtivo  Sdience«-4t  is  not  to  be  ap- 
prehended that  any  person- of  aci^ontifiohftbitSj  who  has  kept.pace  with 
the  general  prc^npess  of  tho  knowledge  pf  natupre^  can  be  in  oanger  of 
apply  ing-the  methods  of  elemenlsffy^eheBMstiiy  to  explore  the  sei|uenceA 
of  the  iqo^t  cempleaL  opier  of  phen^inona  in  existence. 


CHAPTEE  Vin. 

OF  TH8  GBOMBTRICAL,  OX  ABOTXACT  METfiOD. 

§  1.  Thu  misconception  discussed  in  the  preceding  chapter  is,  as  ww 
said,  chiefly  committed  by  persons  not  much.accustomea  to  scientific 
investigation :  practitioners  m  politics,  who*rather  employ  the  common* 
places  of  philosophy  to  justify  their  practice,  than  seek  to  guide  their 
piactice  by  any  philosophic  views;  or  imperfectly  educated  men,  who. 
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in  ignorance  of  liie  careful  selection  and  elaborate  comparison  of 
instances  required  for  the  formation  of  a  sound  theory,  attempt  to 
found  one  upon  a  few  coincidenceB  which  they  have  casually  noticed. 

The  erroneous  method  of  which  we  are  now  to  treat  is,  on  the  con- 
trary, peculiar  to  thinking  and  studious  minds.  It  never  could  have 
suggested  itself  but  to  persons  of  some  familiarity  with  the  nature  of 
scientific  research ;  who —  beine  aware  of  the  impossibility  of  establish- 
ing^ by  casual  observation  or  duvet  experimentation,  a  true  theory  of 
sequences  so  complex  as  are  those  of  the  social  phenomena — have 
recourse  to  the  simpler  laws  which  are  immediately  operative  in  those 
phenomena,  and  which  are  no  other  than  the  laws  of  die  nature  of  the 
human  beings  therein  concerned.  These  thinkers  perceive  (what  the 
partisans  of  the  chemical  or  experimental  theory  do  not)  that  the  phi- 
losophy of  society  is  a  dedu<^ve  science.  But,  from  an  insufficient 
consideration  of  the  specific  nature  of  the  subject  matter— -and  often 
because  (their  own  scientific  education  having  stopped  short  in  too 
early  a  stage)  geometry  stands  in  dieir  minds  as  the  type  of  all  deductive 
science ;  it  is  to  geometry,  rather  than  to  astronomy  and  natural  phi- 
losophy, that  they  unconsciously  assimilate  the  deductive  science  of 
society. 

Among  the  di£ferences  between  geometry  (a  science  of  coexistent 
facts,  altogether  independent  of  the  laws  of  the  succession  of  phe- 
nomena) and  those  physical  Sciences  of  Causation  which  have  been 
rendered  deductive,  the  following  is  one  of  the  inost  conspicuous: 
That  geometry  affords  no  room  for  what  so  constantly  occurs  in  me- 
chanics and  its  applications,  the  case  of  conflicting  fi^rces ;  of  causes 
which  counteract  or  modify  one  another.  In  mechanics  we  continually 
find  two  or  more  moving  forces  producing,  not  motion,  but  rest ;  or 
motion  in  a  different  direction  firom  that  which  would  have  been  pro- 
duced by  either  of  the  generating  forces.  It  is  true  that  the  effect  of 
the  joint  forces  is  the  same  when  they  act  simultaneously,  as  if  they  had 
acted  one  after  another,  or  by  turns ;  and  it  is  in  this  that  the  difference 
between  mechanical  and  chemical  laws  consists.  But  still  the  effects, 
whether  produced  by  successive  or  by  simultaneous  action,  do,  wholly 
or  in  part,  cancel  one  another:  what  the  one  force  does,  the  other, 
partly  or  altogether,  undoes.  There  is  no  similar  state  of  things  in 
geometry.  The  result  which  follows  from  one  geometrical  principle 
has  nothing  that  contradicts  the  l-esult  which  follows  from  another. 
What  is  proved  true  from  one  geometrical  theorem,  what  would  be 
true  if  no  other  geometrical  principles  existed,  cannot  be  altered  and 
made  no  longer  true  by  reason  of  some  otheV*  principle.  What  is  once 
proved  true  must  be  true  in  all  cases,  whatever  supposition  may  be 
made  in  regard  to  any  other  matter.  ^^  ' 

Now  a  conception,  similar  to  this  last,  would  appear  to  have  been 
formed  of  the  social  science,  in  the  minds  of  the  earlier  of  those  wbo 
have  attempted  to  cultivate  it  by  a  deductive  method.  Mechanics 
would  be  a  science  very  similar  to  geometry,  if  every  motion  resulted 
from  one  force  alone,  and  not  from  a  conflict  of  forces.  In  the 
geometrical  theory  of  society,  it  seems  to  be  supposed  that  this  is 
really  the  case  with  the  social  phenomena;  and  that  each  of  them 
results  always  from  only  one  rorce,  one  single  property  of  human 
pature. 

At  the  point  which  we  have  now  reached,  it  cannot  be  necessary  to 
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Bay  anything  either  in  proof  or  in  iUustradon  of  the  assertion  that  sucli 
is  not  the  true  character  of  the  social  phenomena.  There  is  not» 
among  these  most  complex  and  (for  that  reason)  most  modifiable  of 
all  phenomena,  any  one  over  which  innumerable  forces  do  not  exercise 
influence ;  which  does  not  depend  i^on  a  conjunction  of  very  many 
causes.  We  have  not,  therefore,  to  prove  the  notion  in  question  to  be 
an  error,  but  to  prove  that  the  error  has  been  committed ;  that  so  mis- 
taken a  conception  of  the  mode  in  which  the  phenomena  of  society 
are  produced,  has  actually  been  entertained. 

§  2.  One  numerous  division  of  the  reasoners  who  have  treated  social 
facts  according  to  geometrical  methods,  not  admitting  of  any  modificar 
tion  of  one  law  by  another,  must  for  the  present  be  left  out  cdf  consider- 
ation :  because  in  them  this  error  is  complicated  with,  and  is  the  effect 
of,  another  fundamental  misconception,  oi  which  we  have  already  taken 
some  notice,  and  which  will  be  treated  of  more  fully  before  we  con- 
clude. I  speak  of  those  who  deduce  political  conclusions  not  from 
laws  of  nature,  not  from  sequences  of  phenomena,  real  oc  imaginary, 
but  from  unbending  practical  maxinos.  Such,  for  example,  are  aU 
who  found  their  theories  of  politics  upon  what  is  called  abstract  right* 
that  is  to  say,  upon  universal  precepts ;  a  pretension  of  which  we  have 
already  noticed  the  chimerical  nature.  Su6h,  in  like  manner,  are  those 
who  make  the  assumption  of  a  social  contract,  or  any  other  kind  of 
original  obliKation,  and  apply  it  to  particular  cases  by  mere  interpre* 
tation.  But  in  this  the  fundamental  error  is  the  attempt  to  treat  an  art 
like  a  science,  and  to  have  a  deductive  art  i  the  irrationality  of  which 
will  be  shown  in  a  future  chapter.  It  will  be  proper  to  take  our  ex- 
emplification of  the  geometrical  theory  from  uose  thinkers  who  have 
avoided  this  additional  error,  and  who  entertain,  so  far,  a  juster  idea 
of  the  nature  of  political  inquiry. 

We  may  cite,  in  the  first  instance,  those  who  assume,  as  the  princi- 
ple of  their  political  philosophy,  that  government  is  founded  on  fear ; 
that  the  dread  of  each  other  is  the  one  motive  by  which  human  bein^ 
were  orijginally  brought  into  a  state  of  society,  and  are  still  held  in  it. 
Some  of  the  earlier  scientific  inquirers  into  politics,  in  particular 
Hobbes,  assumed  this  proposition,  not  by  implication,  but  avowedly, 
as  the  foundation  of  their  doctrine,  and  attempted  to  build  a  complete 
philosophy  of  politics  thereupon.  It  is  true  that  Hobbes  (who  is  so 
much  the  most  considerable  of  these,  that  we  need  not  particularly  ad- 
vert to  any  of  the  rest)  did  not  find  this  one  maxim  sufficient  to  carry 
him  through  the  whole  of  his  subject,  but  was  obliged  to  eke  it  out  by 
the  double  sophism  of  an  original  contract  I  call  this  a  double 
sophism ;  first,  as  passinff  off  a  fiction  for  a  fact,  and  secondly,  as  as- 
suming a  practical  principle,  or  precept,  as  the  basis  of  a  theory ; 
which  is  a  petitio  principii,  since  (as  we  noticed  in  treating  of  that 
Fallacy)  every  rule  of  conduct,  even  though  it  be  so  binding  a  one  as 
the  observance  of  a  promise,  must  rest  its  own  foundations  upon  the 
theory  of  the  subject,  and  the  theory,  therefore,  cannot  rest  upon  it. 

§  3.  Passing  over  less  important  instances,  I  shall  come  at  once  to 
die  most  remarkable  example  afforded  by  our  own  times  of  the 
geometrical  method  in  politics ;  emanating  from  persons  who  were 
well  aware  of  the  distinction  between  Science  and  Art :  who  know 
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that  rules  of  conduct  must  foUow^,  not  precede,  ilie  sscertaiBineTit  of 
laws  of  nature,  and  that  the  IcKtter,  not  the  former,  is  the  legkimeite  field 
for  the  application  of  the  deductive  method.  I  allude  to  the  interest* 
philosophy  of  the  BendMtiii  school. 

The  profound  and  original  thinkers  who  are' commonly  kno>vn  under 
this  description,  foftaded  their  general  theory  of  gOVemnidnt  upon  one 
comprehensive  premiss,  namely,  that  mdn's  actions  tf  e  always  deter^ 
mined  by  their  interests.  There  is'  an  ambiguity  in  this  lajst  expres- 
sion ;  for,  as  tlie  same  philosophers,  especiaUy  Bentham,  systematical* 
ly  gave  the  name  of  an  interest  to  anything  which  a  person  likes,  tho 
proposition  may  be  understood  to  mean,  only  this,  that  men's  actions 
are  always  determined  by -their  wisfaee.  In  this  sense,  however,  it 
would  not  bear  out  any  of  die  ConBequelicos  which  these  philosopherB 
drew  fi*om  it :  and  the  word,  tlierefbre,  iti  their  p6liti6al  reasonings, 
,  must  be  understood  to  mean  (whibh  is  also  th^  explanation  diey  them- 
/  selvesj  on  such  occasions,  gave  of  it)'^i^iiat  is  commonly  termed' pri 

V    vate,  or  worldly,  interest. 

Taking  the  do^rine,  then,  in  dns  setise,  an  olsjectioh  presents  itself 
in  liimn^  Which  might  be  deemed  a  fhial-one,  tiamely,  that  ^d  sweep- 
ing a  proposition  is  far  from  bekig  universally  tttie.    Meta  are  not 
'    governed'  in  all  their  attions"  by  their  worldly  iht^nsfifo.    This,  how 
ever,  is  by  no  means  so  conclusive  an  objection  as 'it  at  first  appears; 
because  in  politics  we  ere  Tor  the  most  part  concerned  with  the  con- 
duct not  of  mdividual  men,  but  tidier  of  a  series  of  men  (as  a  succes- 
sion of  kings),  or  a  body  or  mass  of  men,  as  a  nation,  an  aristocracy, 
or  a  representative  assembly.     And  whatever  is  true  of  a  large  majori- 
ty of  mtinkhid,  may,  without  much  error,  be  takeh  for  true  of  any  sue 
cession  of  persons,  considered  as  a  whole,  or  of  any  collection  of  per 
sons  in  which  the  act  of  the  ms^ority  becomes  the  act  of  the  whole 
body.     Although,  therefore,  the  maxim  is  sometimes  Expressed  in  a 
manner  unnecessarily  paradoxical,  the  consequences  drawn  fiwm  it  will 

•  hold  equally  good  if  the  assertion  be  limited  as  follows — Any  succes- 
sion of  men,  or  the  majority  of  any  body  of  men,  will  be  governed  in 
the  bulk  of  their  conduct  by  their  personal  interests.  We  are  bound 
to  allow  to  this  school  of  philosophers  the  benefit  of  this  more  rational 
statement  of  their  fhndamental  maxim,  which  moreover  is  in  strict  con- 
formity to  the  explanations  which;  when  considered'  to  be  called  for, 
have  been  given  by  tiiemselves.    * 

The  theory  goes  on  to  infet,  correctly  enough,  that  if  the  actions  of 
mankind  are  determined  in  t^e  main  by  their  selfish  interestis,  the  only 
rulers  who  will  govern  according  to  the  interest  of  the  governed,  are 
those  whose  selfish  interests  are  In  iiccordance  with  it.  And  to  this  is 
added  a  third  proposition,  ntonely,  that  no  rulers  have  their  selfish 
interest  identical  with  that  of  the  governed,  unless  it  be  rendered  so 
by  accountability,  that  is,  by  dependence  upon  the  will  of  the  goveroed. 
In  other  words  (and  as  the  result  of  the  whole),  tJiat  the  desire  of  retain- 
ing or  the  ffear  of  losing  their  power,  und  whatever  is  thereon  consequent, 
is  the  sole  motive  which  can  be  relied  on  for  producing,  on  the  part 
of  rulers,  a  course  of  conduct  in  accordance  with  the  general  interest. 
We  have  thus  a  fundamental  theorem  of  political  science,  consisting 
of  three  syllogisms,  and  dependine  chiefly  upon  two  general  premissea, 
in  each  of  wWch  a  certain  effect  is  considered  as  determined  only  by 
one  cause,  not  by  a  corscurrence  of  causes.    In  tibe  one,  it  is  assumed 
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that  tLe  actions  of  average  rulan  are  determined  solely  hy  self-interest  i 
in  the  other,  that  the  sense  of  identity  of  interest  nfidi  the  governed^ 
is  produced  and  producible  by  no  other  came  than  responsibility. 

Neither  of  these  propositions  is  by  ony^  means  true;  the  last  is  ex- 
iromely  wido  of  the  truth. 

It  is  not  true  that  the  actions  even  of  average  nilexB  ttr«f  i?«^lly,  of 
anything  approaching  to  ^hc^y,  determined  bv  dieir  personal  interest, 
or  even  by  their  own  (pinion  of  their  personal  mtei^est.  - 1  do  not  speak 
of  the  influence  of  a  sense  of  doty  or  fbelifkgs  of  philanthropy,  mo^ 
tivea  never  to  be  exclusively  relied  on,  ahhoucfh  (except  in  countries 
or  during  periods  of  great  moral  debasement)  raey  influence  almost  all 
rulers  in  some  degree,  and  Bome  rulers  in  a  very  great  degree.  But  I 
insist  only  upon  what  is  true  of  all  rulers,  viz.,  that  the  character  and 
course  of  their  aotioiis  is  largely  influenced  (independently  of  personal  . 
calculation)  by  the  iMbitfMd  sentimentS'flZMl  feelings,  the  general  modes  v 
of  thinking  and  acting,  which  prevail  throughout  the  commmiity'  of 
which  they  are  members ;  as  well  as  by  the  feeHngs,  habits,  and  modes 
of  thought  which  characterise  the  particnl^  class  in  that  community 
to  which  they  themselves  belong.  And  no  one  wiD  understand  or  be 
able  to  decipher  their  system  of  conduct,  who  does  not  take  all  these 
things  into  accounts  They  are  also  much  influenced  by  the  maxims  and 
traditions  which  have  descmided  to  them  fl*om  other  rulers,  their  pred^ 
ecessors;  and  which  have  been  known  t6  maintain,  during  long  pe- 
riods, a  successful  stntg^  in  a' direction  contrary  to  the  private 
interests  of  the  rulers  for  the  time  being.  I  put  aifide  the  influence  of 
other  less  general  causes.  Although,  "tikerefore,  the  private  interest  of 
the  rulers  or  of  the  ruling  cla^s  iM  tL  very  p6w«rf\il  force,  constantly  in 
action,  and  exercising  the  most  important  influenbe  up6ti  their  con- 
duct; there  is  also,  in  what  they  do,  a  large  portion  which  that  private 
interest  by  no  means  affords  a  sufficient  explanation  of:  and  eren  the 
particulars  which  constitute  the  goodness  or  badness  of  their  govern- 
ment, are  in  some,  and  no  small  degree,  influenced  by  those  among 
the  circumstances  acting  upon  them,  which  cannot,  with  any  propriety, 
be  included  in  the  term  self-interest. 

Turning  now  to  the  other  proposiddh,  that  responsibility  to  the  gov- 
erned is  the  only  cause  capiLble  of  producing  in  the  rulers  a  sense  of 
identity  of  interest  with  tiie  oommunity;  this  is  still  less  admissible  as 
an  universal  truth,  than  eveti  the  former.  We  are  not  speakin?  of 
perfect  identity  of  interest,  which  is  an  impracticable  chimera;  which, 
most  assuredly,  responsibility  to  the  people  does  not  give.  We  speak 
of  identity  in  essentials;  and  the  essentials  are  different  at  diflerent 
places  and  times.  There  are  a  large  number  of  cases  in  which  those 
things  which  it  is  most  for  the  interest  of  the  people  that  their  ruler 
should  do,  are  also  those  which  he  is  prompted  to  do  by  his  strongest 
personal  interest,  the  consolidation  of  his  power.  The  suppression, 
for  instance,  of  anarchy  and  resistance  to  law-^the  complete  establish- 
ment of  the  authority  of  the  central  government,  in  a  state  of  society 
like  that  of  Europe  in  the  middle  ages— is  tiie  strongest  interest  of  the 
people,  and  also  of  the  rulers,  simply  because  they  are  the  rulers;  and 
responsibility  on  their  part  could  pot  strengthen,  though  in  many  con- 
ceivable ways  it  might  weaken,  the  motives  prompting  them  to  pursue 
this  object.  During  the  greater  part  of  the  reign  of  Queen  Elizabeth, 
and  of  m&ny  other  monarchs  who  might  be  named,  the  sense  of  iden« 
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iity  of  interest  between  the  Bovereign  and  the  majority  of  the  people 
was  probably  stronger  than  it  usually  is  in  responsible  governments  ; 
everything  that  the  people  had  most  at  heart,  the  monarch  had  at  heart 
too.  Had  Peter  the  Great,  or  the  rugged  savages  whom  he  began  to 
civilize,  the  truest  inclination  towards  the  things  which  were  for  the 
real  interest  of  those  savages  1 

I  am  not  here  attempting  to  establish  a  theory  of  government,  and 
am  not  called  upon  to  determine  the.  proportional  weight  which  ought 
CO  be  given  to  the  circumstances  which  this  school  of  geometrical  poli- 
ticians left  out  of  their  system,  and  those  which  they  took  into  it.  I 
am  only  concerned  to  show  that  their  method  was  unscientific ;  not  to 
measure  the  amount  of  error  which  may  have  affected  their  practical 
conclusions. 

It  is  but  justice  to  them,  however,  to  remark,  that  their  mistake  was 
not  so  much  oce  of  substance  as  of  form ;  and  consisted  in  presenting 
in  a  systematic  shape,  and  as  the  scientific  treatment  of  a  great  philo- 
sophical question,  what  should  have  passed  for  that  which  it  really 
was,  die  mexe  polemics  of  the  day.  Although  the  actions  of  rulers  are 
by  no  means  wholly  determined  by  their  selfish  interests,  it  is  aB  a 
security  against  those  selfish  interests  that' constitutional  checks  are 
required;  and  for  that  purpose  such  checks,  in  England,  and  in  many 
other  countries,  can  in  no  manner  be  dispensed  with.  It  is  true,  more- 
over, that  in  the  particular  stage  of  civilization  through  which  Europe 
is  now  passing,  either  express  or  virtual  responsibility  to  the  governed 
is  the  only  means  practically  available  to  create  a  feeling  of  identity  of 
interest,  in  the  cases,  and  on  the  points,  where  that  feeling  does  not 
eufiiciently  exist.  To  all  this,  and  to  the  arguments  which  may  be 
founded  upon  it  in  favor  of  measures  for  the  correction  of  our  repre- 
sentative system,  I  have  nothing  to  object ;  but  I  confess  my  regret, 
that  the  small  though  highly  important  portion  of  the  philosophy  of 
/  government,  which  was  wanted  for  the  immediate  purpose  of  serving 
uie  cause  of  parliamentary  reform,  should  have  been  held  forth  by  phi 
fosophers  of  such  eminence  as  a  complete  theory. 

It  is  not  to  be  imagined  possible,  nor  is  it  true  in  point  of  iact,  that 
these  philosophers  regarded  the  few  premisses  of  their  theory  as  in- 
cluding all  that  is  required  for  explaming  social  phenomena,  or  for 
determining  the  choice  of  forms  of  government  and  measures  of  legis- 
lation and  administration.  They  were  too  highly  instructed,  of  too 
comprehensive  intellect,  and  some  of  them  of  too  sober  and  practical 
a  character,  for  such  an  error.  They  would  have  applied  and  did 
apply  their  principles  with  innumerable  allowances.  But  it  is  not 
allowances  that  are  wanted.  There  is  little  chance  of  making  due 
amends  in  the  superstructure  of  a  theory  for  the  want  ot  sufficient 
breadth  in  its  foundations.  It  is  unphilosophical  to  coi^truct  a  science 
out  of  a  few  of  the  agencies  by  which  the  phenomena  are  determined, 
and  leave  the  rest  to  the  routine  of  practice  or  the  sagacity  of  conjec- 
ture. We  either  ought  not  to  pretend  to  scientific  forms,  or  we  ought 
to  study  all  the  determining  agencies  equally,  and  endeavor,  so  far  as 
it  can  be  done,  to  include  all  of  them  within  the  pale  of  the  science ; 
else  we  shall  infallibly  bestow  a  disproportionate  attention  upon  those 
which  our  theory  takes  into  account,  while  we  mis-estimate  the  rest,. 
and  probably  underrate  their  importance.  That  the  deductions  should 
be  from  the  whole  and  not  from  a  part  only  of  the  laws  of  nature  tlial 


PHYSICAL  METHOD.  OQl 

are  concerned ,  would  be  desirable  even  if  those  omitted  ivers  so  insig- 
nificant in  comparison  with  the  others,  that  they  might,  for  most  pur- 
poses and  on  most  occasions,  be  left  out  of  the  account.  .But  this  is 
far  indeed  from  being  true  in  the  social  science.  The  phenomena  of 
society  do  Hot  depend,  in  essentials,  upon  any  one  agency  or  law  of 
human  nature,  with  only  inconsiderable  modifications  from  others. 
The  whole  of  the  laws  of  human  nature  influence  those  phenomena, 
and  there  is  not  one  which  influences  them  in  a  small  degree.  There 
is  not  one,  the  removal  or  any  great  alteration  of  whidi  would  not 
materially  aSect  the  whole  aspect  of  society,  and  change  more  or  less 
most  of  the  principal  sequences  of  the  social  phenomena. 

The  theory  which  has  been  the  subject  of  these  remarks  is,  in  this 
country  at  least,  the  piincipal  contemporary  example  of  what  I  have 
styled  the  geometrical  method  of  philosophizing  in  the  social  science; 
and  our  examination  of  it  has,  for  this  reason,  been  more  detailed  than 
might*  otherwise  have  been  deemed  necessary  in  a  work  like  the 
present.  Having'now  sufficiently  illustrated  the  two  erroneous  methods, 
we  shall  pass  without  fiirther  preliminary  to  the  true  method ;  that 
which  proceeds  (conformably  to  the  practice  of  the  higher  branches 
of  physical  science)  deductively  indeed,  but  by  deduction  from  many, 
not  from  one  or  a  very  few,  original  premisses ;  considering  each  effect 
as  (what  it  really  is)  an  aggregate  result  of  many  causes,  operating 
sometimes  through  the  same,  sometimes  through  different  mental  agen- 
cies, or  laws  of  human  natuiB. 


CHAPTER  IX. 

OF  THE  PHT8ICAL,  OK  OONCRBTB  DEDUCTIVE,  METHOD. 

§  1.  After  what  has  been  said  to  illustrate  the  nature  of  the  inquiry 
into  the  social  phenomena,  the  general  character  of  the  method  pro- 
per to  that  inquiry  is  sufficiently  evident,  and  needs  only  to  be  recap- 
itulated, not  proved.  However  complex  the  phenomena,  all  their 
sequences  ana  coexistences  result  fix)m  the  laws  of  the  separate  ele- 
ments. The  effect  which  is  produced,  in  social  phenomena,  by  any  | 
complex  set  of  circumstance,  amounts  precisely  to  the  sum  of  the 
effects  of  the  circumstances  taken  singly:  and  the  complexity  does  not 
arise  from  the  number  of  the  laws  themselves,  which  is  not  remarkably 
great;  but  from  the  extraordinary  number  and  variety  of  |^e  data  or 
elements— of  the  agents  which,  in  obedience  to  that  small  number  of 
laws,  co5perate  towards  the  effect.  The  Social  Science,  therefore, 
(which  I  shall  henceforth,  with  M.  Comte,  designate  by  the  more  com- 
pact term  Sociology,)  is  a  deductive  science ;  not,  indeed,  after  the 
model  of  geometry,  but  after  that  of  the  higher  physical  sciences.  It 
infers  the  law  of  each  effect  from  the  laws  of  causation  upon  which 
that  effect  depends ;  not,  however,  from  the  law  merely  of  one  cause, 
as  in  the  geometrical  method ;  but  by  considering  all  the  causes  which 
conjunctly  influence  the  effect,  and  compounding  their  laws  with  one 
another.  Its  method,  in  short,  is  the  Uoncrete  Deductive  Method : 
that  of  which  astronomy  furnishes  the  most  perffiCt,  natural  philosophy 
4B 
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a  Bomewhat  less  peifect  example,  and  the  employment  of  ^hicb,  witk 
the  adaptations  and  precautions  required  hy  the  subject,  is  beginning 
to  regenerate  physiology. 

Nor  does  it  admit  of  doubt,  that  similar  adaptations  and  precautions 
are  indispensable  in  sociology.  In  applying,  to  that  most  complex  of 
all  studies,  what  is  demonstrably  the  sole  method  capable  of  throwinff 
the  lig:ht  of  science  even  upon  phenomena  of  a  far  mferior  degree  ot 
complication,  we  ought  to  be  aware  that  the  same  superior  complexity 
which  renders  the  instrument  of  Deduction  more  necessary,  renders 
it  also  more  precarious ;  and  we  must  be  prepared  to  meet,  by  appro- 
priate contrivances,  this  increase  of  difficulty. 

The  actions  and  feelines  of  human  beings  in  the  social  state,  are,  no 
doubt,  entirely  governed  oy  psychological  and  ethological  laws :  what- 
ever influence  any  cause  exercises  upon  the  social  phenomena,  it  exer- 
cises through  those  la^vs.  Supposing,  therefore,  me  laws  of  human 
actions  and  feelines  to  be  sumciently  known,  there  is  no  extraordi- 
nary difficulty  in  determining  from  those  laws,  the  nature  of  the  social 
effects  which  any  given  cause  tends  to  produce.  But  when  the  ques- 
tion is  that  of  compounding  several  tendencies  together,  aad  com- 
puting the  aggregate  result  of  many  coexistent  causes ;  and  especially 
when,  by  attempting  to  predict  what  will  actually  occur  in  a  given 
case,  we  incur  the  obligation  of  estiipating  and  compounding  together 
the  influences  of  all  the  causes  which  happen  to  exist  iq  that  case ;  we 
attempt  a  task,  to  proceed  far  in  which,  certainly  surpasses  the  com- 
pass of  the  human  faculties. 

If  all  the  resources  of  science  are  not  sufficient  to  enable  us  to  calcu- 
late a  priori,  with  complete  precision,  the  mutual  action  of  three 
bodies  gravitating  towards  one  another ;  it  may  be  judged  with  what 
prospects  of  success  we  should  endeavor,  from  the  laws  of  human  na- 
ture only,  to  calculate*  the  result  of  the  conflicting  tendencies  which 
are  acting  in  a  thousand  different  directions  and  promoting  a  thousand 
different  changes  at  a  given  instant  in  a  given  society :  although  we 
might  and  ought  to  be  able,  from  the  laws  of  human  nature,  to  distin- 
guish correctly  enough  the  tendencies  themselves,  so  &r  as  they  de- 
pend on  causes  accessible  to  our  observation ;  and  to  determine  the 
direction  which  each  of  them,  if  acting  alone,  would  impress  upon 
society,  as  well  as,  in  a  general  way  at  least,  to  pronounce  that  some 
of  these  tendencies  are  more  powerful  than  others. 

But,  without  dissembling  the  necessary  imperfections  of  the  d  prion 
method  when  applied  to  such  a  subject,  neither  ought  we,  on  the  othei 
hand,  to  exaggerate  them.  The  same  objections  which  apply  to  the 
Method  of  Deduction  in  this  its  most  difficult  employment,  Bmlj  to  it, 
as  we  formerly  showed,*  in  its  easiest ;  and  would  even  tliere  have 
been  insuperable  if  there  badnot  existed,  as  was  then  fully  explained, 
an  appropriate  remedy.  This  remedy  consists  in  the  process  which, 
under  the  name  of  Verification,  we  have  characterized  as  the  third 
essential  constituent  part  of  the  Deductive  Method ;  that  of  collating 
the  conclusions  of  the  ratiocination  either  with  the  concrete  phenom- 
ena themselves,,  or,  when  such  are  obtainable,  with  their  empirical 
laws.  The  ground  of  confidence  in  any  concrete  deductive  science  is 
not  the  a  priori  reasoning,  but  the  consilience  between  its  results  and 

*  Supra,  pp.  268-e 
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those  of  observation  a  posteriori.  Either  of  these  processes  when  di* 
▼orced  from  the  other  diminishes  in  value  as  the  subject  increases  ic 
complication,  and  this  in  so  rapid  a  ratio  as  soon  to  become  entirely 
worthless ;  but  the  reliance  to  he  placed  in  the  concurrence  of  the  two 
sorts  of  evidence,  not  only  does  not  diminish  in  anything  like  the  same 
proportion,  but  is  not  necessarily  much  diminished  at  all.  Nothing 
more  results  than  a  disturbance  in  the  order  of  precedency  of  the  two 
processes,  sometimes  amounting  to  its  actual  inversion  i  insomuch  that 
mstead  of  deducing  our  conchiuonA  by  reasoning,  and  verifying  them 
by  observation,  we  in  some  cases  begin  by  obteining  them  conjectu- 
rally  from  specific  experience,  and  ^afterwards  connect  them  with  the 
principles  of  human  nature  by  a  priori  reasonings,  which  reasonings  \ 
are  thus  a  real  Verification. 

The  greatest  living  authority  on  scientific  methods  in  general,  and 
the  only  philosopher  who,  wilii  a  competent  knowled^  of  those 
methods,  has  attempted  to  characterize  the  Method  of  Sociology,  M. 
Comte,.  considem  this  inverse  o^er  as  inseparably  inherent  in  the 
nature  of  sociological  i^eulation.  He  looks  upon  the  social  science 
as  essentially  consisting  of  generalizations  firom  history,  yerified,  not 
origriaally  suggested,  by  deduction  firom  the  laws  of  human  nature. 
Such  an  opinion,  £rom  such  a  thinker,  deserves  the  most  serious  con- 
sideration ;  bat  though  I  shall  presently  endeavor  to  show  the  emi- 
nent importance  of  the  truth  which  it  contains,  I  cannot  but  think  that 
this  truth  is  enunciated  in  too  unlimited  a  manner,  and  that  there  is 
considerable  scope  in  sociological  inquiry  for  the  direct,  as  vreU  as  for 
the  inverse,  Deductive  Method. 

It  will,  in  fact,  be  shown  in  the  next  chapter,  that  there  is  a  kind  of 
sociological  inquiries  to  which,  from  their  prodigious  complication,  the 
mediod  of  direct  deduction  is  altogether  inapplicable,  whDe  by  a  happy 
compensation  it  is  precisely  in  these  cases  that  we  are  able  to  obtain 
the  oest  empirical  laws:-  to  these  inquiries,  therefore,  the  Inverse 
^^ethod  is  exclusively  adapted.  But  there  are  also,  as  will  presently 
appear,  other  cases  in  which  it  is  impossible  to  obtain  from  direct  ob- 
servation anything  worthy  the  name  of  an  empirical  law;  and  it  for 
tunately  happens  that  these  are  the  very  cases  in  which  the  Direa 
Method  is  least  affected  by  the  objection  which  undoubtedly  must  al- 
ways affect  it  in  a  certain  degree. 

We  shall  begin,  then,  by  looking  at  Sociology  se  a  science  of  direct 
Deduction,  and  considering  what  can  be  accomplished  in  it,  and  under 
what  limitations,  by  that  mode  of  investigation.  We  shalj^  then,  in  a 
separate  chapter,  examine  and  endeavor  to  characterize  the  inverse 
process. 

§  2.  It  is,  in  the  first  place,  distinctly  apparent  that  Sociology,  con- 
sidered as  a  system  of  deductions  h  priori,  cannot  be  a  science  of  pos- 
itive prediptions,  but  only  of  tendencies.  We  may  be  able  to  con- 
cftide,  from  the  laws  of  human  nature  applied  to  the  circumstances  of 
a  given  state  of  society,  that  a  particular  cause  will  operate  in  a  cer- 
tain manner  unless  counteracted ;  but  we  can  never  be  assured  to 
what  extent  or  amount  it  will  so  operate,  or  affirm  vnth  certainty  that 
it  will  not  be  counteracted ;  because  we  can  seldom  know,  even  ap- 
proximadvely,  all  the  agencies  which  may  coexist  with  it,  and  still  less 
calculate  the  collective  result  of  so  many  combined  elements.     The 
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remark,  bcwovor,  must  here  be  once  more  repeated,  that  knowledge 
inBufiicient  for  prediction  maj  be  most  valuable  for  guidance.  It  is 
not  necessary  for  the  wise  conduct  of  the  affairs  of  society,  no  more 
than  of  any  man's  private  concerns,  that  we  should  be  able  to  foresee 
infallibly  the  results  of  what  we  do.  We  must  seek  our  objects  by 
means  which  may  perhaps  be  defeated,  and  take  precautions  against 
dangers  which  possibly  may  never  be  realized.  The  aim  of  practical 
politics  is  to  surround  the  society  which  is  under  our  superintendenc* 
with  the  greatest  possible  number  of  circumstances  of  which  the  ten 
dencies  are  benencial,  and  to  remove  or  counteract,  as  far  as  practi- 

'  cable,  those  of  which  the  tendencies  are  injurious.  A  knowledge  of 
the  tendencies  only,  though  without  the  power  of  accurately  predicting 
their  conjunct  result,  gives  us  to  a  certain  extent  this  power. 

It  would,  however,  be  an  error  to  suppose  that  even  with  respect  to 
tendencies,  we  could  arrive  in  this  manner  at  any  great  number  of  prop- 
ositions which  will  be  true  in  all  societies  without  exception.  Such  a 
supposition  would  be  inconsistent  with  the  eminently  modifiable  nature 
of  the  social  phenomena,  and  the  multitude  and  variety  of  the  circum- 
stances by  which  they  are  modified ;  circumstances  never  the  same,  or 
even  nearly  the  same,  in  two  different  societies,  or  in  two  different 
periods  of  the  same  society.  This  would  not  be  so  serious  an  obstacle 
if,  though  the  causes  acting  upon  society  in  general  are  numerous, 
those  which  influence  any  one  feature  of  society  were  limited  in  num- 
ber; for  we  might  then  insulate  any  particular  social  phenomenon,  and 
investigate  its  laws  without -disturbance  from  the  rest  But  the  truth 
is  the  very  opposite  of  this.  [Whatever  affects,  in  an  appreciable  degree, 
any  one  element  of  the  social  state,  affects  through  it  all  the  other  ele- 
ments. The  mode  of  production  of  all  social  phenomena  is  one  great 
case  of  Intermixture  of  Laws.  We  can  never  either  understand  in 
theory  or  command  in  practice  the  condition  of,  a  society  in  any  one 
respect,  without  taking  into  consideration  its  condition  in  all  other 
respects.  There  is  no  social  phenomenon  which  is  not  more  or  less 
influenced  by  every  other  part  of  the  condition  of  the  same  society, 
and  therefore  by  eveiy  cause  which  is  influencing  any  other  of  the 
contemporaneous  social  phenomena.  There  is,  in  short,  a  consensus 
(to  borrow  an  expression  from  physiology)  similar  to  that  existing 
among  the  various  organs  and  functions  of  the  physical  frame  of  man 
and  the  more  perfect  animals ;  and  constituting  one  of  the  many  anal- 
ogies which  have  rendered  universal  such  expressions  as  the  "body 
politic  "  and  **  body  natural."  It  follows  from  this  consensus,  that  unless 
two  societies  could  be  alike  in  all  the  circumstances  which  surround 
and  influence  them  (which  would  imply  their  being  alike  in  their  pre- 

^    vious  history),  no  portion  whatever  of  Uieir  phenomena  will,  unless  by 
accident,  precisely  correspond ;  no  one  cause  will  produce  ex^Hj  the 

r  same  effect  in  both.  Every  cause,  as  its  effect  spreads  through  society, 
comes  somewhere  in  contact  with  different  sets  of  agencies,  and  thus  has 
its  effects  on  some  of  the  social  phenomena  differently  modified  ;  aid 
these  differences,  by  their  reaction,  produce  a  difference  even  in  those  of 
the  effects  which  would  otherwise  have  been  the  same.  We  can  never, 
.  therefore,  afiirm  with  certainty  that  a  cause  which  has  a  particular  ten- 
dency in  one  people  or  in  one  age  will  have  exactly  the  same  tendency 
in  another,  without  referring  back  to  our  premisses,  and  performing 
over  again  for  the  second  age  or  nation,  that  analysis  of  the  whole  oi 
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da  inflaencing  circumBtances  which  we  had  already  performed  for  the 
finL^The  deductive  science  of  society  does  not  lay  down  a  theorem, 
assSmng  in  an  universal  manner  the  effect  of  any  cause ;  but  rathei 
teaches  us  how  to  frame  the  proper  theorem  for  the  circumstances  oi 
any  griven  case.  It  does  not  give  us  the  laws  of  society  in  general,  but 
the  means  of  detennining  the  phenomena  of  any  given  society  from  the 
particular  elements  or  data  ot  that  society. 

All  the  general  propositions  of  the  deductive  science  are  therefore, 
in  the  strictest  sense  of'  the  word,  hypothetical.  They  are  grounded 
on  some  supposititious  set  of  circumstances,  and  declare  how  some 
given  cause  will  operate  in  those  circumstances,  supposing  that  no 
others  are  combined  with  them.  If  the  set  of  circumstances  supposed 
has  been  taken  from  those  of  any  existing  society,  the  conclusions 
will  be  true  of  that  society,  provided,  and  in  as  far  as,  the  effect  of  those 
circumstances  shall  not  be  modified  by  others  which  have  not  been 
taken  into  the  account.  If  we  desire  a  nearer  approach  to  concrete 
truth,  we  can  only  aim  at  it  by  taking,  or  endeavoring  to  take,  a  greater 
number  -of  individualizing  circumstances  into  the  computation. 

Considering,  however,  m  how  accelerating  a  ratio  the  uncertainty  of 
our  conclusions  increases,  as  we  attempt  to  take  the  effect  of  a  greater 
number  of  concurrent  causes  into  our  calculations ;  the  hypoSietical 
combinations  of  circumstances  upon  which  we  construct  the  general 
theorems  of  the  science,  cannot  be  made  very  complex,  without  so 
rapidly  accumulating  a  liability  to  error  as  must  soon  deprive  our  con- 
clusions of  all  value.  This  mode  of  inquiry,  considered  as  a  means  of 
obtaining  general  propositions,  must  therefore,  on  pain  of  entire  fri- 
volity, be  limited  to  those  classes  of  social  facts  which,  though  influenced 
like  the  rest  by  all  sociological  agents,  are  under  the  immedi€Ue  influ- 
ence, principally  at  least,  of  a  few  only. 

§  3.  Notwithstanding  the  universal  consensus  of  the  social  phenomena, 
whereby  nothing  which  takes  place  in  any  part  of  the  operations  of 
society  is  without  its  share  of  influence  on  every  other  part ;  and  not- 
withstanding the  paramoimt  ascendency  which  the  general  state  of 
civilization  and  social  progress  in  any  given  society  must  hence  exercise 
over  all  the  -partial  ana  suDordinate  phenomena ;  it  is  not  the  less  true 
that  different  species  of  social  facts  are  in  the  main  dependent,  imme- 
diately and  in  fine  first  resort,  upon  different  kinds  of  causes ;  and  there- 
fore not  only  may  with  advantage,  but  must,  be  studied  apart :  just  as 
in  the  natural  body  we  study  separately  the  physiology  and  pa^ology 
of  each  of  the  principal  organs  and  tissues,  although  every  one  is  acted 
upon  by  the  state  of  all  the  others ;  and  although  the  peculiar  consti- 
tution and  general  state  of  health  of  the  organism  cooperates  with  and 
often  preponderates  over  the  local  causes,  in  determining  the  state  of 
any  particular  organ.  ^ 

On  these  considerations  is  grounded  the  existence  of  distinct  and 
separate,  though  not  independent,  branches  or  departments  of  socio- 
logical speculation. 

There  is,  for  example,  one  large  class  of  social  phenomena,  in  which 

the  immediately  determining  causes  are  principally  those  which  act 

through  the  desire  of  wealth;  and  in  which  the  psychological  law  main- 

'  ]y  concerned  is  the  familiar  one,  that  a  greater  gain  is  preferred  to  a 

smaller.    I  mean,  of  course,  that  portion  of  the  phenomena  of  Society 
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which  emanate  from  the  industrial^  or  productive,  operatioufl  of  man- 
kind ;  and  from  those  of  dieir  acts  through  which  the  distribution  ol 
the  products  of  those  industrial  operations  takes  place^  in  so  far  as  not 
effected  by  iRsrce,  or  modified  by  voluntaty  gift.  By  reasoning  from 
that  one  law  of  huitian  nature,  and  from  the  principal  outward  circum« 
stances  (whether  universal  or  confined  to  particular  states  of  society) 
which  operate  upon  the  hunian  mind  through  that  law,  we  may  be 
enabled  to  explam  and  predict  this  portion  of  the  phenomena  of  soci- 
ety, so  far  as  they  depend  upon  that  class  of  circumstances  only;  over- 
looking the  influence  of  any  other  of  the  circumstances  of  society;  and 
therefore  neither  tracing  back  the  circumstances  which  we  do  take  into 
account,  to  their  possible  origin  in  some  other  facts  in  the  social  state, 
nor  making  allowance  for  the  manner  in  which  apy  of  those  other 
circumstances  may  interfere  with,  and  counteract  or  mo^fy,  the  ^fiecC 
of  the  former.  A  science  is  thus  constructed,  which  has  received  the 
name  of  Political  Economy.  . 

The  motive  which  suggests  the  separation  of  this  portion  of  the 
social  phenomena  from  the  rest,  and  the  creation  of  a  distinct  science 
relating  to  them,  is — ^that  they  do  mainly  depend,  flt  least  in  the  first 
resort,  upon  one  class  of  circumstances  only ;  and  that  even  when 
other  circumstances  interfere,  the  ascertainment  of  the  efiect  due  to 
the  one  class  of  circumstances  alone,  is  a  sufficiently  intricate  and 
difficult  business  to  make  it  expedient  to  perform  it  once  for  all,  and 
then  allow  fbr  the  effect  of  the  modifying  circumstances  3  especially  as 
certain  fixed  combinations  of  the  former  are  apt  to  recur  often,  in  con- 
junction with  ever-varying  circumstances  of  the  latter  class. 

Political  Economy,  as  I  have  said  on  another  occasion,  concerns 
itself  only  with  "  such  of  the  phenomena  of  the  social  state  as  take 
place  in  consequence  of  the  pursuit  of  wealth.     It  makes  entire  abstrac- 

'tion  of  every  other  human  passion  or  motive;  except  those  which  may 
be  regarded  as  peipetually  antagonizing  principles  to  the  desire  ol 

'  wealth,  namely,  aversion  to  labor,  and  desire  of  the  present  enjoyment 
of  costly  indulgences.  These  it  takes,  to  a  certain  extent,  into  its  cal- 
culations, because  these  do  not  merely,  like  bur  other  desires,  occa- 
sionally conflict  with  the  pursuit  of  wealth,  but  accompany  it  always 
as  a  drag  or  impediment,  and  are  therefore  inseparably  mixed  up  m 

I  the  consideration  of  it.     Political  Economy  considers  mankind  as  oc- 

I  Cupied  solely  in  acquiring  and  consuming  wealth ;  and  aims  at  showing 
what  is*  the  course  of  action  into  which  mankind,  living  in  a  state  ol 
society,  would  be  impelled,  if  that  motive,  except  in  the  degree  in 
which  it  is  checked  by  the  two  perpetual  counter-motives  aboTc  ad- 
verted to,  were  absolute  ruler  of  all  their  actions.  Under  the  influence 
of  this  desire,  it  shows  mankind  accumulating  wealth,  and  employing 
that  wealth  in  the  production  of  other  wealth ;  sanctioning  by  mutual 
agreement  the  institution  of  property ;  establishing  laws  to  prevent 
individuals  fi-om  encroaching  upon  the  property  of  others  by  force  or 
fraud ;  adopting  various  contrivances  for  increasing  the  productiveness 
of  their  labor ;  settling  the  division  of  the  produce  by  agreement,  under 
the  influence  of  competition  (competition  itself  being  governed  by  cer- 
tain laws,  which  laws  are  therefore  the  ultimate  regulators  of  the 
division  of  the  produce) ;  and  employing  certain  expedients  (as  money^ 
credit,  &c.)  to  facilitate  the  distribution.  All  these  operations,  though 
many  of  them  are  redly  the  result  of  a  plurality  of  motives^  are  con- 
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siciered  by  political  economy  as  flowing  solely  from  the  desire  of  wealth. 
The  science  then  proceeds  to  investigate  the  laws  which  govern  these 
several  operations,  under  the  supposition  that  man  is  a  being  who  is 
determined^  by  the  necessity  of  his  nature,  to  prefer  a  greater  portion 
of  wealth  to  a  smaller,  in  all  caaes,  without  any  other  exception  than 
that  constituted  by  the  two  counter-motives  already  specined.  Not 
that  any  political  economist  was  ever  so  absurd  as  to  suppose  that  ^ 
mankind  are  really  thus  constituted,  but  because  this  is  the  mode  in 
which  science  must  necessarily  proceed.  When  an  effect  depends 
upon  a  concurrence  of  causes,  these  causes  nujst  be  studied  one  at  a 
time,  and  their  laws  separately  investigated,  if  we  wish,  through  the 
causes,  to  obtain  the  power  of  either  predicting  qr  controlling  the 
effect  J  since  thelaw_pf  the..flfiect  is  compoundejLof  the  Igjua^x^f^l 
thn  rniinrrwhv^Er3i^'**^in*^jt,  xEelaw  of  the  centripetal  and  that  oi 
the  tangential  force  must  have  been  known,  before  the  motions  of  the 
earth  and  vplanets  couM  be  explained,  or  many  of  them  predicted. 
The  same  is  the  case  with  the  conduct  of  man  in  society.  In  order  to» 
judge  how  he  will  act  under  the  variety  of  desires  and  aversions  which 
are  concurrently  operating  upon  him,  we  must  know  how  he  would  act 
under  the  exclusive  influence  of  each  one  in  particular.  There  is, 
perhaps,  no  action  of  a  man's  life  in  which  he  is  neither  under  the 
unmediate  nor  under  the  remote  influence  of  any  impulse  but  the  mere 
desire  of  wealth.  There  are  many  parts  of  human  conduct  of  which  ^ 
wealth  is  not  even  the  principal  object,  and  to  these  political  economy 
does  not  pretend  that  its  conclusions  are  applicable.  But  there  are 
also  certain  departments  of  human  aflairs,  in  which  the  acquisition  of 
wealth  is  the  main  and  acknowledged  end.  It  is  only  of  these  that 
political  economy  takes  notice.  The  manner  in  which  it  necessarily 
proceeds  is  that  of  treating  the  main  and  acknowledged  end  as  if  it 
were  the  sole  end;  which,  of  all  hypotheses  equally  simple,  is  the 
aeai^st  to  the  truth.  The  political  economist  inquires,  what  are  the 
actions  which  would  be  produced  by  this  desire,  if  within  the  depart- 
ments in  question  it  were  unimpeded  by  any  other.  In  this  way  a 
nearer  approximation  is  obtained  than  would  otherwise  be  practicable 
to  the  real  order  of  human  affairs  in  those  departments.  This  approxi- 
mation has  then  to  be  corrected  by  making  proper  allowance  for  the  ./ 
effects  of  any  impulses  of  a  di£toent  description,  which  can  be  shown 
to  interfere  with  the  result  in  any  particular  case.  Only  in  a  few  of 
the  most  striking  cases  (such  as  the  important  one  of  the  principle  of 
population)  are  these  corrections  interpolated  into  the  expositions  of 
political  economy  itself;  the  strictness  of  purely  scientific  arrangement 
oeing  thereby  somewhat  departed  from,  for  the  sake  of  practical  utility.  * 
So  far  as  it  is  known,  or  may  be  presumed,  that  the  conduct  of  man- 
kind in  the  pursuit  of  wealtli  is  under  the  collateral  influence  of  any 
other  of  the  properties  of  our  nature,  than  the  desire  of  obtaining  the 
greatest  quantity  of  wealth  with  the  least  labor  and  seli-denial,  the 
conclusions  of  political  economy  will  so  far  fail  of.  being  applicable  to 
the  explanation  or  prediction  of  real  events,  until  they  are  modified  by 
a  correct  allowance  for  the  degree  of  influence  exercised  by  the  other 
cause." 

When  M.  Comte  (for  of  the  objections  raised  by  inferior  thinkers  it 
ts  unnecessary  here  to  take  account)  pronounces,  the  attempt  to  treat 
political  economy,  even  provisionally,  as  a  science  apart,  to  be  a  mis* 
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apprehension  of  the  scientific  method  proper  to  Sociology ;  I  cannot 
but  think  that  he  has  overlooked  ihe  extensiye  and  important  practical 
guidance  which  may  be  derived,  in  any  given  state  of  society,  from 
general  propositions  such  as  those  above  indicated ;  even  though  the 
modifying  influence  of  the  miscellaneous  causes  which  the  theory  does 
not  take  into  account,  as  well  as  the  effect  of  the  general  social  changes 
in  progress,  be  provisionally  overlooked.  And  although  it  has  been 
a  very  common  error  of  political  economists  to  draw  conclusions 
from  the  elements  of  one  state  of  society,  and  apply  them  to  other 
states  in  which  many  of  the  elements  are  not  the  same;  it  is  even 
then  not  difficult,  by  tracing  back  the  demonstrations,  and  intro- 
ducing the  new  premisses  in  their  proper  places,  to  make  the  same 
general  course  of  argument  which  serve  for  the  one  case,  serve  iot 
Sie  others  too. 

For  example,  it  has  been  greatly  the  custom  of  JEnglish  political 
economists  to  discuss  the  natural  laws  of  the*  distribution  of  the  pro- 
duce of  industry,  on  a  supposition  which  is  scarcely  realized  anywhere 
out  of  England  and  Scouand,  namely,  that  the  produce  is  "shared 
among  three  classes,  altogether  distinct  from  one  another,  laborers, 
capitalists,  and  landlords ;  and  that  all  these  are  free  agents,  permitted 
in  law  and  in  fact  to  set  upon  their  labor,  their  capital,  and  their  land, 
whatever  price  they  are  able  to  get  for  it.  The  conclusions  of  the 
science,  being  all  adapted  to  a  society  thus  constituted,  require  to  be 
revised  whenever  they  are  applied  to  any  other.  They  are  inapplica- 
ble where  the  only  capitalists  are  the  landlords,  and  die  laborers  are 
their  property,  as  in  slave  countries.  They  are  inapplicable  where 
the  universal  landlord  is  the  state,  as  in  India.  They  are  inapplicable 
where  the  agricultural  laborer  is  generally  the  owner  both  ot  uie  land 
itself  and  of  the  capital,  as  .in  France,  or  of  the  capital  only,  as  in 
Ireland."  But  although  it  may  oflen  be  very  justly  objected  to  the 
existing  race  of  political  economist  ''  that  they  attempt  to  constnict  a 
permanent  fabric  out  of  transitory  materials;  that  th^  take  for  granted 
the  immutability  of  arrangements  of  society,  many  of  which  ^e  in 
their  nature  fluctuating  or  progressive,  and  enunciate  with  as  little 
qualifidation  as  if  they  were  universal  and  absolute  truths,  propositions 
which  are  perhaps  applicable  to  no  state  of  society  except  the  particular 
one  in  which  the  writer  happened  to  live ;"  this  does  not  take  away 
the  value  of  the  propositions,  considered  with  reference  to  the  state  of 
society  from  which  uiey  were  drawn.  And  even  as  applicable  to  other 
states  of  society,  '*  it  must  not  be  supposed  that  the  science  is  so  incom- 
plete and  unsatisfactory  as  this  might  seem  to  prove.  Though  many  of 
Its  conclusions  are  only  locally  true,  its  method  of  investigation  is  appli- 
cable universally;  and  as  he  who  has  solved  a  certain  number  of  alge- 
braic equations,  can  .without  difficulty  solve  all  otheis  of  the  same  kind, 
so  he  who  knows  the  political  economy  of  England,  or  even  of  York- 
shire, knows  that  of  all  nations,  actual  or  possible,  provided  he  have 
good  sense  enougl\  not  to  expect  the  same  conclusion  to  issue  fro^n 
varying  premisses.'*  Whoever  b  thoroughly  master  of  the  laws  which, 
under  uee  competition,  determine  the  rent,  profits,  and  wages,  received 
by  landlords,  capitalists,  and  laborers  in  a  state  of  society  in  which 
the  three  classes  are  completely  separate,  will  have  no  difficulty  in 
determining  the  very  different  laws  which  repilate  the  distribution 
of  the  produce  among  the  classes  interested  in  it,  in  any  of  the 
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States  of  cultivatioii  and  landed  property  set  forth  in  tlie  foregoing 
extract.* 

§  4.  I  would  not  here  undertalce  to  decide  what  other  hypothetical 
or  abstract  sciences,  similar  to  Political  Economy,  may  admit  of  being 
carved  out  of  the  general  body  of  the  social  science ;  what  other  por- 
tions of  the  social  phenomena  are  in  a  sufficiently  close  and  complete 
dependence,  in  the  iiist  resort,  upon  a  peculiar  class  of  causes,  to  make 
it  conyenient  to  create  a  preliminary  science  of  those  causes ;  post- 
poning the  consideration  of  the  causes  which  act  through  them,  or  in 
concurrence  with  them,  to  a  later  period  of  the  inquiry.  There  is 
however  among  these  separate  departments  one  which  cannot  be 
passed  over  in  silence,  being  of  a  more  comprehensive  and  command- 
mg  character  than  any  of  the  other  branches  into  which  the  social 
science  may  admit  of  being  divided.  Like  them,  it  is  directly  con 
versant  wil^  the  causes  of  only  one  class  of  social  facts,  but  a  class 
which  exercises,  immediately  or  remotely,  a  paramount  influence  over 
the  rest.  I  allude  to  what  may  be  termed  Political  Ethology,  or  the 
science  of  the  causes  which  determine  the  type  of  character  belonging 
to  a  people  or  to  an  age.  Of  all  th^  subordinate  branches  of  the  social 
science,  this  is  the  most  completely  in  its  infancy.  The  causes  ot 
national  character  are  scarcely  at  all  understood,  and  the  effect  of 
institutions  or  social  arrangements  upon  national  character  is  generally 
that  portion  of  their  effects  which  is  least  attended  to,  and  least  com- 
prehended. Nor  is  this  wonderful,  when  we  consider  the  infant  state 
of  the  Science  of  Ethology  itself,  from  whence  the  lavvs  must  be  drawn 
of  which  the  truths  of  political  ethology  are  but  results  and  exemplifi^ 
cations. 

Yet,  to  whoever  well  considers  the  matter,  it  must  appear  that  the 
laws  of  national  character  are  by  far  the  most  important  class  of  socio- 
logical laws.  In  the  first  place,  the  character  which  is  formed  by  any 
state  of  social  circumstances  is  in  itself  the  most  interesting  phe- 
nomenon which  that*  state  of  society  can  possibly  present.  Secondly, 
it  is  also  a  fact  which  enters  largely  into  the  production  of  all  the  other 
phenomena.  And  above  all',  the  character,  that  is,  the  opinions,  feel- 
mgs,  and  habits,  of  the  people,  though  greatly  the  results  of  the  state 
of  society  which  precedes  them,  are  also  greatly  the  causes  of  the 
state  of  society  which  follows  them ;  and  are  the  power  by  which  all 
those  of  the  circumstances  of  society  which  are  artificial,  laws  and 
customs  for  instance,  are  altogether  moulded :  customs  evidently,  laws 
no  less  really,  either  by  the  direct  influence  of  public  sentiment  upon 
the  ruling  powers,  or  by  the  effect  which  the  state  of  national  opinion 
and  feeling  has  in  determining  the  form  of  government  and  shaping  the 
character  of  the  governors. 

As  might  be  expected,  the  most  imperfect  part  of  those  branches  of 
sociology  which  have  been  cultivated  as  separate  sciences,  is  the 
theory  of  the  manner  in  which  their  conclusions  are  affected  by  etho- 
logical  considerations.  The  omission  is  no  defect  in  them  as  abstract 
or  hypothetical  sciences,  but  it  vitiates  them  in  their  practical  applica- 
tion as  branches  of  the  comprehensive  social  science.     In  political 

*  rhe  quotations  in  this  paTa^raph  are  5rom  a  paper  written  by  the  aut>or.  vui  published 
in  a  periodical  in  1834. 
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economv,  for  instance,  empirical  laws  of  human  nature  are  tacitly 
assumed  by  English  Uiinkers,  which  are  calculated  only  for  Great 
Britain  and  the  United  States.  Amone  other  things,  an  intensity  of 
competition  is  constantly  supposed,  which,  as  a  general  mercantile  ract, 
exists  in  no  country  in  the  world  except  those  two.  An  English  political 
economist,  like  his  countrymen  in  general,  has  seldom  learned  that  it 
is  possible  that  men,  in  conducting  the  business  of  selling  their  goods 
over  a  counter,  should  c&ire  more  about  their  ease  or  their  vanity,  than 
about  their  pecuniary  gain.  Yet  those  who  know  the  habits  of  the 
Continent  of  Europe  are  aware  how  apparently  small  a  motive  often 
outweighs  the  desire  of  money-getting,  even  in  the  operations  which 
have  money-getting  for  their  direct  object.  The  more  highly  the 
science  of  ethology  is  cultivated,  and  the  better  the  diversities  of 
national  character  are  understood,  the  smaller,  probably,  will  the 
number  of  propositions  become,  which  it  will  be  considered  safe  to 
build  upon  as  universal  principles  of  human  nature.      ' 

These  considerations  show  that  the  prbcess  of  dividing  off  the  social 
science  into  compartments,  in  (nrder  that  each  may  be  studied  sepa^ 
rately,  and  its  conclusions  afberwards  corrected  for  practice  by  the 
modifications  supplied  bv  the  others,  must  be  subject  to  at  Jeast  one 
important  limitation.  Tnose  portions  alone  of  the  social  phen(Hnena 
can  with  advantage  be  made  the  subjects,  even  provisionally,  of  dis- 
tinct branches  of  science,  into  which  the  diversities  of  character  be- 
tween different  nations  or  different  times  enter  as  influencing  causes 
onlv  in  a  secondaiy  degree.  Those  phenomena,  on  the  contrary,  with 
which  the  influences  of  the  ethological  state  of  the  people  are  mixed 
up  at  every  step  (so  that  the  connexion  of  effects  ana  causes  cannot  be 
even  rudely  marked  out  without  taking  those  influences  into  considera- 
tion) could  not  with  any  advantage,  nor  without  great  disadvantaffe, 
be  treated  independently  of  political  ethology,  nor*  therefore,  of  all  me 
circumstances  by  which  the  qualities  of  a  people  are  influenced.  Foi 
f  this  reason  (as  well  as  for  olhers  which  will  heiQ^afl^r  appear)  there 
I  can  be  no  separate  Science  of  GovemiQfint ;  that  being  the  &ct  which, 
lofmr  others,  is  most  mixed  up,. both  as  cause  and  efiect,  with  the 
equalities  of  the  particular  people  or  ef  the  pavticnlar  age.  Ail 
questions  respecting  tfie  tendencies  of  forms  of  government  must 
stand  part  of  tne  general  science  of  society,  not  of  any  separate  branch 
of  it. 

This  general  Science  of  Society,  as  distinguished  from  the  separate 

'departments  of  Ihe  science  (each  of  which  asserts  its  conclusions  only 

i  conditionally,  subject  to  the  paramount  control  of  the  lavra  of  the 

'  eeneral  science),  it  now  remains  for  us  to  characterize.    And,  as  will 

be  shown  presently,  nothing  of  a  really  scientific  character  is  here 

possible,  except  by  the  inverse  deductive  method.    But  before  we 

quit  the  subject  of  those  sociological  speculations  which^pcoceed  by 

I  way  of  direct  deduction,  we  must  examine  in  what  relation  they  stand 

to  that  indispensable  element  in  all  deductive  sxsiences,  Verification  by 

Specific   Experience-»the  comparison  between   the  conclusions  ot 

reasoning  and  the  results  of  observation. 

§  5.  We  have  seen  that,  in  most  deductive  sciences,  and  among  the 
rest  in  Ethology  itself,  which  is^the  immediate  foundation  of  the  Social 
Scionce,  a  preluninary  work  of  preparation  is  performed  upon  the 
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ebsorved  facts,  to  fit  them  for  being  rapidly  and  accurately  collated 
sometimes  even  for  being  collated  at  all,  with  the  conclusions  of  thep^ 
This  preparatory  treatment  consists  in  finding  general  propositions 
which  express  concisely  what  is  common  to  large  classes  of  observed 
facts :  ana  these  are  called  the  empirical  laws  of  the  phenomena.  We 
have,  therefore,  to  inquire,  whether  any  similar  preparatory  process 
can  be  performed  upon  the  facts  of  the  social  science ;  whether  there 
are  any  empirical  laws  in  history  or  statistics. 

In  statistics,  it  is  evident  that  empirical  laws  may  sometimes  be 
traced ;  and  the  tracing  them  forms  an  important  part  of  that  system 
of  indirect  observation  on  which  we  must  often  rely  for  the  data  of  the 
Deductive  Science.  The  process  of  the  science  consists  in  inferring 
effects  from  their  causes  ;  but  we  have  oflen  no  means  of  observing 
the  causes,  except  through  the  medium  of  their  effects.  In  such  cases 
the  deductive  science  is  unable  to  predict  the  effects  for  want  of  the 
necessary  data ;  it  can  tell  \ls  what  causes  are  capable  of  producing 
any  given  effect,  but  not  with  what  frequency  and  in  what  quantities 
those  causes  exist.  An  instance  in  point  is  afforded  by  a  newspaper 
now  lying  b^re  me.  A  statement  was  furnished  by  one  of  the  official 
assignee^  in  bankruptcy,  showing,  among  the  various  bankruptcies 
which  it  had  been  his  duty  to  investigate,  in  how  many  cases  the  losses 
had  been  caused  by  misconduct  of  different  kinds,  and  in  how  many 
by  unavoidable  misfortunes.  The  result  was,  that  the  number  of  fail-> 
ures  caused  by  misconduct  greatly  prepondertited  over  those  ^sing 
from  all  other  causes  whatever.  Nothing  but  specific  experience 
could  have  given  sufficient  ground  for  a  conclusion  to  this  purport. 
To  collect,  therefore,  such  empirical  laws  (which  are  never  more  than 
approximate  generalizations)  from  direct  observation,  is  an  important 
pairt  of  the  process  of  socioloffical  inquiry. 

The  experimental  process  is  not  here  to  be  reg^ded  as  a  distinct 
road  to  the  truth,  but  as  a  means  (happening  accidentally  to  be  the 
only,  or  the  best  available)  for  obtaining  the  .data  which  the  deducti¥a\ 
science  cannot  do  without    When  the  immediate  causes  of  social  facts 
are  not  open  to  direct  observation,  the  empirical  law  of  the  effects  I 
gives  us  the  empirical  law  (M^oh  in  that  case  is  all  that  we  can  obtain)  I 
of  the  causes  likewise.    But  those  immediate  causes  depend  upon  [ 
remote  cau9es ;  and  the  empirical  law,  obtained  by  this  indirect  mode  , 
of  observation,  can  only  be  relied  upon  as  applicable  to  unobserved  | 
cases,  so  long  as  there  is  reason  to  think  that  no  change  ha^  taken/ 
place  in  any  of  the  remote  causes  on  which  the  immediate  causes  de-  j 
pend«    In  making  use,  therefore,  of  even  the  best  statistical  generali- 
zations for  the  purpose  of  inferring  (though  it  be  onlj^  oonjecturaUy) 
that  the  same  empirical  laws  vrill  hold  in  any  new  case,  it  b  necessary 
that  we  be  perfectly  well  acquainted  with  the  remoter  causes,  in  order 
that  we  may  scrupulously  avoid  applying  the  empirical  law  to  cases 
which  differ  in  any  of  the  circumstances  on  which  tbe  truth  of  the  law 
ultimately  depends.    And  tbus,  even  where  conclusions  derived  from  ' 
specific  observation  are  available  for  practical  inferences  in  new  cases,  ; 
it  is  necessary  that  the  deductive  science  should  stand  sentinel  over  ; 
the  whole  process ;  that  it  should  be  constantly  referred  to,  and  its  { 
sanction  obteuned  to  every  inference.  ) 

The  same  thing  holds  true  of  all  generalizations  which  can  be 
grounded  on  history.     Not  only  there  are  such  generalizations,  but  it 
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will  presently  be  shown  that  the  general  science  of  society,  Wnlcfa 
inquires  into  the  laws  of  succession  and  coexistence  of  the  great  facta 
constituting  the  state  of  society  and  civilization  at  any  time,  can  pro- 
ceed in  no  other  manner  than  by  making  such  generalizations — after* 
wards  to  be  confirmed  by  connecting  them  with  the  psychological  and 
ethological  laws  on  which  they  must  really  depend. 

1  §  6.  But  (reserving  this  question  for  its  proper  place),  in  those  more 
/special  sociological  mquiries  which  form  the  subject  of  the  separate 
'  branches  of  the  social  science,  this  two-fold  logics!  process  and  recip- 
1-  rocal  verification  is  not  possible ;  specific  experience  affords  nothing 
amounting  to  empirical  laws.  This  is  particularly  the  case  where  the 
object  is  to  determine  the  effect  of  any  one  sociological  cause  among 
a  great  number  acting  simultaneously;  the  effect,  for  example,  of 
com  laws,  or  of  a  prohibitive  commercial  system  generally.  Although 
it  may  be  perfectly  certain,  from  theory,  what  kifui  of  effects  com  laws 
must  produce,  and  in  what  general  direction  their  influence  must  tell 
upon  mdustrial  prosperity ;  their  effect  is  yet  of  necessity  so  much 
disguised  by  the  similar  or  contrary  effects  of  other  mfluencing 
agents,  that  specific  experience  can  at  most  only  show  that  in  the 
average  of  some  great  number  of  instances,  the  cases  where  there 
were  com  laws  exhibited  the  effect  in  a  greater  degree  than  those 
where  there  were  not.  Now  the  number  of  instances  necessary  to 
take  in  the  whole  round  of  combinations  of  the  various  influential  cir- 
cumstances, and  thus  afford  a  fair  average,  never  can  be  obtained. 
Not  only  we  can  never  learn  vfith  sufficient  authenticity  the  facts  of  so 
many  instances,  but  the  world  itself  does  not  afford  them  in  sufficient 
numbers,  within  the  limits  of  the  given  state  of  society  and  civilization 
which  such  inquiries  always  presuppose.  Having  dius  no  previous 
empirical  generalizations  with  which  to  collate  the  conclusions  of  the- 
ory, the  only  mode  of  direct  verification  which  remains  is  to  compare 
those  conclusions  with  the  result  of  an  individual  experiment  or  in- 
stance. But  here  the  difficulty  is  equally  great.  For  m  order  to  ver- 
ify a  theory  by  an  experiment,  the  circumstances  of  the  experiment 
must  be  exactly  the  same  with  those  contemplated  in  the  theory.   But 

v(  m  social  phenomena  th^  circumstances  of  no  two  experiments  are  ex- 
actly alike.  A  trial  of  com  laws  in  another  country,  or  in  a  former 
feneration,  would  go  a  very  little  way  towards  verifying  a  conclusion 
rawn  respecting  their  effect  in  this  generation  and  in  this  country.  It 
thus  happens  in  most  cases  that  the  only  individual  instance  really  fitted 
to  verify  the  predictions  of  theory  is  the  very  instance  for  which  the 
predictions  were  made ;  and  the  verification  comes  too  late  to  be  of 
any  avail  for  practical  guidance. 

Although,  however,  direct  verification  is  impossible,  there  is  an  in- 
direct verification,  which  is  scarcely  of  less  value,  and  which  is  always 

r  'practicable.  The  conclusion  drawn  as  to  the  individual  case^can  only 
bo  directly  verified  in  that  case ;  but  it  is  verified  indirectly,  by  the 
verification  of  other  conclusionff,  drawn  in  other  individual  cases  from 
the  same  laws.  The  experience  which  comes  too  late  to  verify  the 
particular  proposition  to  which  it  refers,  is  not  too  late  to  help  towards 
verifying  the  general  sufficiency  of  the  theory.  The  test  of  the  degree 
in  which  the  science  affords  safe  ground  for  predicting  (and  conse- 
quently for  practically  dealing  with)  what  has  not  yet  Jiappened,  it 
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the  degree  iu  which  it  would  have  enabled  us  to  predict  what  has  ac- 
tually occurred.  Before  our  theory  of  the  influence  of  a  particular 
cause,  in  a  given  state  of  circumstances,  can  be  trusted,  we  must  be 
able  to  explain  and  account  for  the  existing  state  of  all  that  portion  of 
the  social  phenomena  which  that  cause  has  a  tendency  to  influence. 
Iff  for  instance,  we  would  apply  our  speculations  in  political  economy 
to  the  prediction  or  guidance  of  the  phenomena  of  any  country,  we 
must  be  able  to  explain  all  the  mercantile  or  industrial  facts  of  a  gen- 
eral character,  appertaining  to  the  present  state  of  that  country :  to  point 
out  causes  sufficient  to  account  for  all  of  them,  and  prove,  or  show  good 
ground  for  supposing,  that  these  causes  did  really  exist.  If  we  cannot 
do  this,  it  is  a  proof  either  that  the  &cts  which  ought  to  be  taken  into 
account  are  not  yet  completely  knovra  to  us,  or  that  although  we  know 
the  facts,  we  are  not  masters  of  a  sufficiently  perfect  theory  to  enable 
us  to  assign  their  consequences.  In  either  case  we  are  not,  in  the 
present  state  of  our  knowledge,  competent  to  draw  conclusions,  either 
speculative  or  practical,  for  uat  country.  In  like  manner,  if  we  would 
attempt  to  judge  of  the  effect  which  any  political  institution  would 
have,  supposing  that  it  could  be  introduced  into  any  given  country ; 
we  must  be  able  to  show  that  the  existing  state  of  the  practical  govern- 
ment of  that  country,  and  of  whatever  else  depends  uiereon,  together 
with  the  particular  character  and  tendencies  of  the  people,  and  their 
state  in  respect  to  the  various  elements  of  social  well-being,  are  such 
as  the  institutions  they  have  lived  under,  in  conjunction  with  the  other 
circumstances  of  their  nature  or  of  their  position,  were  calculated  to 
produce. 

It  is  therefore  well  said  by  M.  Comte,  that  in  order  to  prove  that| 
our  science,  and  our  knowledge  of  the  particular  case,  render  us  com- 
petent to  predict  the  future,  we  must  show  that  they  would  have  ena- 
oled  us  to  predict  the  present  and  the  past.  If  there  be  anything 
which  we  could  not  have  predicted,  this  constitutes  a  residual  phenom- 
enon, requiring  further  study  for  the  purpose  of  explanation ;  and  we 
must  either  search  among  the  circumstances  of  me  particular  case 
until  we  find  one  which,  on  the  principles  of  our  existing  theory,  ac- 
counts f  )r  the  imexplained  phenomenon,  or  we  must  tui-n  back,  and 
seek  the  explanation  by  an  extension  and  improvement  c  f  the  theory 
itself 
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CHAPTER  X. 

OF  THE  INVERSE  DEDUCTIVE,  OR  HISTORICAL  UETHQD. 

§  1.  There  are-  two  kinds  of  sociological  inquiry*     In  the  first  kind^ 
.  the  question  proposed  is,  what  effect  will  follow  £rom  a  given  cause,  a 
!  certain  general  condition  of  social  circumstances  being  presupposed* 
!  ASf  for  example,  what  would  be  the  effect  of  imposing  or  of  repealing 
'  com  laws,  of  abolishing  monarchy,  or  introducing  universal  suffirage, 
in  the  present  condition  of  society  and  civilization  in  any  European 
country,  or  under  any  other  given  supposition  with  regara  to  the  cir- 
cumstances of  society  in  general :  without  reference  to  the  changes 
which  might  take  place,  or  which  may  already  be  in  progress,  in  those 
circumstances.     But  there  is  also  a  second  inquiry,  namely,  what  are 
the  laws  which  determine  those  general  drcumstaaces  themselves.    In 
this  last  the  question  is,  not  what  will  be  the  effect  of  a  given  cause  in 
a  certain  state  of  society,  but  what  are  the  causes  which  produce,  and 
the  phenomena  which  characterize,  \^tates  of  Society,  genfirally.    In 
the  solution  of  this  question  consists  the  general  Science  of  Society ;  by 
which  all  the  conclusions  of  the  other  and  more  specialkind  of  inquiry 
>  must  be  limited  and  controlled. 

§  2.  In  order  to  conceive  correctly  the  scope  of  this  general  science, 
and  distinguish  it  from  the  subordinate  departments  of  sociological 
speculation,  it  is  necessary  to  fix  with  precision  the  ideas  attached  to 
the  phrase,  *'  A  State  of  Society."  What  is  called  a  state  of  society, 
is  the  simultaneous  state  of  all  the  greater  social  &cts,  or  phenomena. 
Such  Rre,  the  degree  of  knowledge,  and  of  intellectual  and  moral  cul- 
ture, existing  in  the  community,  and  in  every  class  of  it ;.  the  state  of 
industry,  of  wealth  and  its  distribution;  the  Labitual  occupations  of  the 
community;  their  division  into  classes,  and  the  relations  of  those 
classes  to  one  another ;  the  common  beliefs  which  they  entertain  on 
all  the  subjects  most  important  to  mankind,  and  the  degree  of  assur- 
ance with  which  those  belie&  are  held ;  their  tastes,  and  the  character 
and  degree  of  their  aesthetic  development ;  their  form  of  government, 
and  the  more  impoitant  of  their  laws  and  customs.  The  condition  oi 
all  these  things,  and  of  many  more  which  will  spontaneously  suggest 
themselves,  constitute  the  state  of  society  or  the  state  of  civilization  at 
any  given  time. 

Wnei\  states  of  society,  and  the  causes  which  produce  them,  are 
spoken  of  as  a  subject  of  science,  it  is  implied  that  mere  exists  a  natu- 
ral correlation  among  these  different  elements;  that  not  every  variety 
of  combination  of  these  general  social  facts  is  pos6ibl#,  but  only  cer- 
tain combinations ;  that,  in  short,  there  exist  Uniformities  of  Coexist- 
ence between  the  states  of  the  various  social  phenomena.  Abd  such 
is  the  truth :  as  is  indeed  a  necessary  consequence  of  the  influence  ex- 
ercised by  every  one  of  those  phenomena  over  every  other.  It  is  a 
fact  implied  in  the  cansemus  of  the  various  parts  of  the  social  body. 

States  of 'society  are  like  different  constitAtions  or  different  ages  in 
the  physical  frame  i  they  are  conditions  not  of  one  or  a  few  organs  or 
functions   but  of  the  whole  organism.     Accordingly,  the  information 


HISTORICAL  METHOD.  575 

which  we  possess  respectxog  past  ^es,  and  respecting  the  Tarious  states  - 
of  society  now  existing  in  mfferent  regions  of  the  earth,  does,  when 
duly  analyzed,  exhihit  sucboniformities.      It  is  found  that  when  one  ' 
of  the  features  of  society  is  m  a  particular  state,  a  state  of  all  the  other 
features,  more  or  less  precisely  detenninate,  always  coexists  with  it. 

But  the  uniformities  of  coexistence  obtaining  among  phenomena 
which  are  effects  of  causes,  must  (as  we  have  so  often  observed)  be  mere 
corollaries  from  the  laws  of  causation  by  which  these  phenomena  are 
actually  determined.     The  mutual  correlation  between  the  different  [  • 
elements  of  each  state  of  society,  is  therefore  a  derivative  law,  result-  ]  < 
ing  from  the  laws  which  regulate  the  succession  between  one  state  of 
society  and  another :  for  the  proximate  cause  of  every  state  of  society 
is  the  state  of  society  immediately  preceding  it.     The  fundamental  > 
problem,  therefore,  of  sociology  is  to  find  the  laws  according  to  which 
any  state  of  society  produces  tibe  state  which  sucoeeds  it  and  takes  its 
place.     This  opens  the  gresl  and  vexed  question  of  the  progressive- 
ness  of  man  and  society  ;  an  idea  involved  in  every  just  conception  of 
social  phenomena  as  the  subject  of  a  stience. 

§  3.  It  is  one  of  the  chara<:ter8,  not  absolutely  peculiar  to  the 
sciences  of  human  nature  and  society,  but  belonging  to  them  in  a  pe- 
culiar degree,  to  be  conversant  with  a  subject  matter  whose  properties 
are  changeable.  I  do  not  mean  changeable  from  day  to  day,  but  from 
age  to  age :  so  that  not  only  the  qualities  of  individuals  vary,  but  those 
of  the  majority  are  not  the  same  in  one  a^  as  in  another. 

The  principal  cause  of  this  peculiarity  is  the  extensive  and  constant 
reaction  of  the  effects  upon  their  causes.  The  circumstances  in  which 
mankind  are  placed,  operating  according  to  their  own  laws  and  to  the 
laws  of  human  natm*e,  form  the  characters  of  the  men ;  but  the  men, 
in  their  turn,  mou]4  and  shape  the  circumstances,  for  themselves  and 
for  those  who  come  after  them.  From  this  reciprocal  action  there  mifet 
necessarily  result  either  a  cycle  or  a  progress.  In  astronomy  also 
every  fact  is  at  once  effect  and  cause ;  the  successive  positions  of  the 
various  heavenly  bodies  produce  changes  both  in  the  direction  and  in 
the  intensity  of  the  forces  by  which  those  positions  are  determined. 
But,  in  the  case  of  the  solar  system,  these  mutual  actions  bring  round 
again,  after  a  certain  number  of  changes,  the  former  state  of  circum- 
stances, which  of  course  leads  to  the  perpetual  recurrence  of  the  same 
series  in  an  unvarying  order.  Those  bodies,  in  short,  revolve  in 
orbits :  but  there  are  (or,  conformably  to  the  laws  of  astronomy,  there 
might  be)  others  which,  instead  of  an  orbit,  describe  a  trajectory,  or  a  ^ 
course  not  returning  into  itself.  One  or  other  of  these  must  be  the 
type  to  which  human  affairs  must  also  confi)rm. 

One  of  the  thinkers  who  earliest  conceived  the  succession  of  histori 
cal  events  as  subject  to  fixed  laws,  and  endeavored  to  discover  these 
laws  by  an  analytical  survey  of  history.  Vice,  the  celebrated  author  of 
the  Scienza  Nuava,  adopted  the  former  of  these  opinions.  He  con- 
ceived the  phenomena  of  human  society  as  revolving  in  an  orbit ;  as 
going  through  periodically  the  same  series  of  changes.  Though  there 
were  not  wanting  circumstances  tending  to  give  some  plausibility  to 
this  view,  it  would  not* bear  a  close  scrutiny :  and  those  who  have  suc- 
ceeded Vice  in  this  kind  of  speculations  have  universally  adopted  the 
Ilea  of  a  trajectory  or  progress,  in  lieu  of  an  orbit  or  cycle. 
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The  words  Progress  and  Progressheness,  are  not  here  tc  be  under- 
0tood  as  synonymous  with  improvement  and  tendency  to  improvement, 
[t  is  conceivable  that  the  laws  of  human  nature  might  determine,  and 
even  necessitate,  a  certain  series  of  changes  in  man  and  sdciety,  which 
might  not  in  every  case,  or  which  might  not  on  the  whole,  be.improve- 
I  ments.     It  is  my  belief  indeed  that  the  general  tendency  is,  and  will 
I  continue  to  be,  saving  occasional  exceptions,  one  of  impi-ovement ;  a 
t  tendency  towards  a  better  and  happier  state.     But  this  is  not  a  ques- 
'  tion  of  the  method  of  the  social  science,  but  an  ultimate  result  of  tho 
science  itself.    For  our  purpose  it  is  sufHcient,  that  there  is  a  progress- 
ive change  both  in  the  character  of  the  human  race,  and  in  meir  out- 
ward circumstances  so  far  as  moulded  by  themselves :  that  in  each  suc- 
cessive age  the  principal  phenomena  of  society  are  different  from  what 
they  were  in  the  age  preceding,  and  still  more  different  from  any  pre- 
vious age.     The  periods  at  which  these  successive  changes  are  most 
apparent  (accordmg  to  the  judicious  remark  of  M.  Comte)  are  inter- 
vals of  one  generation,  during  which  a  new  set  of  human  beings  have 
been  educated,  have  grown  up  from  childhood,  and  taken  possession 
of  society. 

The  progressiveness  of  the  human  race  is  the  foundation  on  which  a 
method  of  philosophizing  in  the  social  science  has  been  of  late  years 
erected,  far  superior  to  either  of  the  two  m^des  which  had  previously  ' 
been  prevalent,  the  chemical  or  experimental,  and  the  geometrical 
modes.  This  method,  which  is  now  generally  adopted  by  the  most 
advanced  thinkers  on  the  Continent,  and  especially  in  France,  consists 
in  attempting,  by  a  study  and  analysis  of  the  general  facts  of  history, 
to  discover  (what  these  philosophers  term)  the  law-of  progress :  which 
law,  once  ascertained,  must  according  to  them  enabTe  us  to  predict 
future  events,  just  as  after  a  few  terms  of  an  infinite  series  in  algebra 
we  are  able  to  detect  the  principle  of  regularity  in  their  recurrence, 
and  to  predict  the  rest  of  the  series  to  any  number  of  terms  we  please. 
The  principal  aim  of  historical  speculation  in  France,  of  late  years, 
has  been  to  ascertain  the  law.  But  while  I  gladly  acknowledge  the 
great  services  which  haye  been  rendered  to  historical  knowledge  bj 
this  school,  I  cannot  but  deem  them  (with  the  single  exception  of  Ai. 
Comte)  to  be  chargeable  with  a  fundamental  misconception  of  the 
true  method  of  social,  philosophy.  The  misconception  consists  in  sup- 
posing, that  the  order  of  successioti  which  we  may  be  able  to  trace 
among  the  different  states  of.  society  and  civilization  which  history 
presents  to  us,  even  if  that  order  were  more  rigidly  uniform  than  it 
has  yet  been  proved  to  be,  could  evet  amount  to  a  law  of  nature.  Jt 
can  only  be  an  empirical  law.  The  succession  of  states  of  the  humui 
mind  and  of  huinan  society  cannot  have  an  independent  law  of  its  ovm; 
it  must  depend  upon  the  psychological  and  ethological  laws  which 
govern  the  action  of  circumstances  on  men  and  of  men  on  circum- 
stances. It  is  conceivable  that  those  laws  may  be  such,  and  tl^ 
general  circumstances  of  the  human  race  such,  as  to  determine  the 
successive  transformations  of  man  and  society  to  one  given  and  un- 
varying order.  But  even  if  the  case  be  so,  it  cannot  be  the  ultimate 
aim  of  science  to  discover  an  empirical  law.  Until  that  law  can  bo 
connected  with  the  psychological  and  ethological  laws  upon  which  it 
depends,  and,  by  the  consilience  of  deduction  a  priori  with  historical 
evidence,  can  be  convertetl  firom  an  empirical  law  into  a  scientific  one. 
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It  cannot  be  relied  upon  for  the  prediction  of  future  events,  beyond,  at 
most,  strictly  adjacent  cases.  Now,  M.  Gomte  alone  has  seen  the 
necessity  of  thus  connecting  all  our  generalizations  from  history  with 
the  laws  of  human  nature ;  and  he  alone,  therefore,  has  arrived  at  l 
any  results  truly  scientific;  though  in  the  speculations  of  others  there  \ 
will  be  found  many  happy  apergus,  and  valuable  hints  for  future 
philosopher. 

§  4.  But;  while  it  is  an  imperative  rule  never  to  introduce  any 
generalizations  from  history  into  the  social  science  unless  sufficient 
grounds  can  be  pointed  out  for  it  in  hu^ian  nature,  I  do  not  think  any 
one  will  contend  that  it  would  have  been  possible,  setting  out  from  the 
principles  of  human  nature  and  from  the  general  circumstances  of 
man's  position  in  the  universe,  to  determine  h  priori  the  order  in  which 
human  development  must  take  place,  and  to  predict,  consequently, 
the  general  facts  of  history  up  to  the  present  time.  The  initial  stages 
of  human  progress — ^when  man,  as  yet  unmodified  by  society,  and 
characterized  only  by  the  instincts  resulting  directly  from  his  organi- 
zation, was  acted  upon  by  outward  objects  of  a  comparatively  simple 
and  ^universal  character — ^might  indeed,  as  M.  Comte  remarks,  be 
deduced  from  the  laws  of  human  nature ;  which  moreover  is  the  only 
possible  mode  of  ascertaining  them,  since  of  that  form  of  humafi  ex- 
istence no  direct  memorials  are  preserved.  But  (as  he  justly  observes)  / 
afler  the  first  few  terms  of  the  series,  the  influence  exercised  over  each  \ 
generation  by  the  generations  which  preceded  it,  becomes  more  and  I 
more  preponderant  over  all  other  influences ;  until  at  length  what  we  ^ 
now  are  and  do,  is  in  a  very  small  degree  the  result  of  the  universal 
circumstances  of  the  human  race,  or  even  of  bur  own  circumstances 
acting  through  the  original  qualities  of  our  species,  but  mainly  of  the 
qualities  produced  in  us  by  the  whole  previous  history  of  humanity. 
So  long  a  series  of  actions  and  reactions  between  Circumstances  and 
Man,  each  successive  term  being  composed  of  an  ever  greater  number  ' 
and  variety  of  parts,  could  not  possibly  be  calculated  fr^m  the  elemen- 
tary laws  whicn  produce  itj  by  merely  human  faculties.  The  mere 
length  of  the  series  would  be  a  sufficient  obstacle,  since  a  slight  error 
tn  any  one  of  the  terms  would  augment  in  rapid  progression  at  every 
subsequent  step.,^^ 

If,  dierefore,  mQ  series  of  the  efiects  themselves  did  not,  when  ex- 
amined as  a  whole  manifest  any  regularity,  we  should  in  vain  attempt 
to  construct  a  geiiuTal  science  of  society.  We  must  in  that  case  have 
contented  ourselves  with  that  subordinate  order  of  sociological  specu- 
lation formerly  iK)ticed,  namely,  with  endeavoring  to  ascertain  what 
would  be  the  eflect  of  the  introduction  of  any  new  cause,  in  a  state  of 
society  supposed  to  be  fixed  \  a  knowledge  sufficient  for  most  of  the 
ordinary  exigencies  of  daily  political  practice,  but  liable  to  fail  in  all 
cases  in  which  the  progressive  movement  of  society  is  one  of  the  in- 
fluencing elements ;  and  therefore  more  precarious  in  proportion  as 
the  case  is  more  important.  But  since  both  the  natural  varieties  of 
mankind,  and  the  original  diversities  of  local  circumstances,  are  much 
less  considerable  than  the  points  of  agreement,  there  will  ni^furally  be 
a  certain  degree  of  uniformity  in  the  progressive  development  of  man 
and  of  his  works.  And  this  uniformity  (as  M.  Comte  remarks  with 
much  justice)  tends  to  become  greater,  not  less,  as  society  advances 
4D 
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Bince  the  evolution  of  each  people,  which  is  at  first  determined  exciu^ 
sivel  J  by  the  nature  and  curcumstances  of  that  people,  is  gradually 
brought  under  the  influence  (which  becomes  stronger  as  civilization 
advances)  of  the  other  nations  of  the  earth,  and  of  the  circumstances 
by  which  they  have  been  influenced.  History  accordingly  does,  when 
judiciously  examined,  afford  Empirical  Laws  of  Society.    And  the 

^  problem  of  general  sociology  is  to  ascertain  these,  and  connect  them 
with  the  laws  of  human  nature  by  deductions  showing  that  such  were 
the  derivative  laws  naturally  to  be  expected  as  the  consequences  ot 

'   those  ultimate  ones. 

It  is  indeed,  in  most  casesi  hardly  possible,  even  after  history  has 
suggested  the  derivative  law,  to  demonstrate  h  priori  that  such  was 
the  only  order  of  succession  or  of  coexistence  in  which  the  efiects 
could,  consistently  with  the  laws  of  human  nature,  have  been  pro 
duced.  We  can  at  most  make  out  that  there  were  strong  i  priofi 
reasons  for  expecting  i^,  and  ihat  no  other  order  of  succession  or  co 
existence  would  have  been  by  any  means  so  likely  to  result  from  tbi 
nature  of  man  and  his  position  upon  earth.  This,  however — ^which 
in  the  Inverse  Deductive  Method  that  we  are  now  characterizing,  is  a 
real  process  of  verification — is  as  indispensable  (to  be  more  so  is  im* 
possible)  as  verification  by  specific  experience  has  been  shown  to  be 
whefe  the  conclusion  is  originally  obtained  by  the  direct  viray  of  deduc* 
tion.  The  empirical  laws  must  be  the  result  of  but  a  few  instances, 
since  few  nations  have  ever  attained  at  all,  and  stiU  fewer  by  their  own 
independent  development,  a  high  stage  of  social  progress.  If,  there- 
fore, even  one  or  two  of  these  few  instances  be  insufficiently  known,  or 
imperfectly  analyzed  into  its  elements,  and  therefore  not  adequately 
compared  with  other  instances,  nothing  is  more  probaUe  than  that  a 
wrong  empirical  law  will  result  instead  of  the  right  one.  Acoordinglyy 
the  most  erroneous  generalizations  are  continually  made  from  the 
course  of  history  :  not  only  in  this  country,  where  history  cannot  yet 
be  said  to  be  at  all  cultivated  as  a  science,  but  in  other  countries, 
where  it  is  so  cultivated,  and  by  persons  well  versed  i^  it.  The  only 
check  or  corrective  is,  constant  verificatioh  by  psychological  and  etho- 
logical  laws.  We  may  add  to  this,  that  no  one  but  a  person  compe- 
tently skilled  in  those  laws  is  capable  of  preparing  the  materials  for 
historical  generalization  by  analyzing  the  tacts  of  history,  or  even  by 
observing  the  social  phenomena  of  his  own  time.  No  other  will  be 
avrare  of  the  comparative  in^ortance  of  different  facts,  nor  conse- 
quently know  what  facts  he  is  to  look  out  for,  or  what  to  observe;  still 
less  will  he  be  capable  of  estimating  the  evidence  of  those  facts  which, 
as  is  the  case  with  most^  cannot  be  observed  directly,  but  must  be  in- 
ferred from  marks. 

§  5.  The  Empirical  Laws  of  Society  are  of  two  kinds ;  some  are 
uniformities  of  coexistence,  some  of  succession.  According  as  the 
science  is  occupied  in-  ascertaining  and  verifying  the  fiirmer  sort  of 
uniformities,  or  the  latter,  M.  Comte  gives  it  the  title  of  Social  Statics, 
or  of  Social  Dynamics ;  con&rmably  to  the  distinction  in  mechanics 
between  the  conditions  of  equilibrium  and  those  of  movement ;  or  in 
biology,  between  the  lavra  of  organization  and  those  of  Hfe.  The  first 
branch  of  the  science  aBcertains  the  conditions  of  stability  in  the  social 
union ;  the  second,  the  laws  of  progress.     Social  Dynamics  is  th»  t^ 
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'jry  of  Society  conaidered  in  a  state  of  progreasire  movement ;  while 
Social  Statics  is  the  theory  of  the  consensus  ah^ady  spoken  of  as  exist- 
ing among  the  different  parts  of  the  social  organism ;  in  other  words, 
the  theory  of  the  mutual  actions  and  reactions  of  contemporaneous  so- 
cial phenomena ;  **  making  provisionally,  as  far  as  possihle,  abstrac- 
tion, for  scientific  purposes,  of  the  fundamental  movement  which  ia  at 
all  times  gradually  modifying  the  whole  of  them. 

"  In  this  first  point  of  view,"  condnuea  M.  Comte,*  "  the  previsions 
of  sociology  will  enable  us  to  infer  one  from  another  (subject  to  ulte- 
rior verification  by  direct  observation)  the  various  characteristic  marks 
of  each  distinct  mode  of  social  existence ;  in  a  manner  essentially  anal- 
ogous to  what  is  now  habitually  practised  in  the  anatomy  of  the  physi- 
;^al  body.  This  preliminary  aspect,  therefore,  of  political  science,  of 
necessity  supposes  that  (contrary  to  the  existing  habits  of  philoaophem) 
each  of  the  numerous  dements  of  the  social  state,  ceasing  to  be  looked 
at  independently  and  absolutely,  shall  be  always  and  exclusively  con- 
sidered r9latixfil^i;Q..allthpotber  elei^Lfints,  with  the  whole  of  which  it 
is  united  by  mutual  interdependence.  It  would  be  superfluous  tp 
msist  here  upon  the  great  ana  constant  utility  of  this  branch  of  socio- 
logical'speculation;  it  is,  in  the  fint  place,  the  indispensable  basis  of 
the  theory  of*  social  progress,  every  rational  conception  of  vrhich  pre- 
supposes the  continued  preservation  of  the  ooxresponding  social  or- 
ganism. It  may,  moreover,  be  employed,  immediately  and  of  itself, 
to  supply  the  place,  provisionally  at  least,  of  direct  observation,  which 
in  many  cases  is  not  always  practicable  for  some  of  the  elements  of 
society,  the  real  condition  of  which  may  however  be  sufficiently  judged 
of  by  means  of  the  relations  which  connect  them  with  others  previously 
known.  The  history  of  the  sciences  may  give  us  some  notion  of  the 
habitual  importance  of  this  auxiliary  resource,  .by  reminding  us,  for 
example,  how  the  vulgar  errors  of  mere  erudition  concerning  the  pre- 
tended acquirements  of  the  ancient  Egyptians  in  the  higher  astronomy, 
were  irrevocably  dissipated  (even  before  sentence  had  been  passed 
upon  them  by  a  sounder  erudition)  from  the  single  consideration  of  the 
inevitable  connexion  between  the  general  state  of  astronomy  and  that 
of  abstract  geometry,  then  evidenUy  in  its  infancy.  It  would  be  easy 
to  cite  a  multitude  of  analogous  cases,  the  character  of  which  could 
admit  of  no  dispute.  In  order  to  avoid  exaggeration,  however,  it 
should  be  remarked,  that  these  necessary  relations  among  the  different 
aspects  of  society  cannot,  from  their  very  nature,  be  so  simple  and 
precise  that  the  results  observed  could  only  have  arisen  from  some 
one  mode  of  mutual  coordination.  Such  a  notion,  already  too  narrow 
in  the  science  of  life,  would  be  completely  at  variance  with  the  still 
more  complex  nature  of  sociological  speculations.  But  the  exact 
estimation  of  these  limits  of  variation,  both  in  the  healthy  and  ia  the 
morbid  state,  constitutes,  at  least  as  much  as  in  the  anauimy  of  the 
natural  body,  an  indispensable  complement  to  every  theory  of  Socio- 
logical Statics;  without  which  the  indirect  exploration  above  spoken 
of  would  often  lead  into  error. 

**  This  is  not  the  place  for  methodically  demonstrating  the  existence 
of  a  necessary  relation  between  all .  the  possible  aspects  of  the  same 
social  organism;  a  point  on  which,  moreover,  in  principle  at  leasti 

•  CoHTf  dg  PhUMophu  Po9ithe,  iv.,  326-9. 
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there  is  now  little  difTerence  of  opinion  among  sound  thinkers.  Fron 
whichever  of  the  social  elements  we  choose  to  set  out,  we  may  easily 
\  /  recognize  that  it  has  always  a  connexion,  more  or  less  immediate,  wi^ 
all  the  other  elements,  even  with  those  which  at  first  sight  appear  the 
most  independent  of  it.  The  dynamical  consideration  of  the  progress- 
ive development  of  civilized  humanity,  affords,  no  doubt,  a  still  more 
efficacious  means  of  effecting  this  interesting  verification'  of  the  cansen- 
9U9  of  the  social  phenomena,  by  displaying  the  manner  in  which  every 
change  in  any  one  part,  operates  inmiediately,  or  very  speedily,  npon 
all  the  rest.  But  this  indication  may  be  preceded,  or  at  all  events 
followed,  by  a  confirmation  of  a  purely  statical  kind;  for,  in  politics 
as  in  mechanics,  the  communication  of  motion  from  one  object  to 
another  proves  a  connexion  between  them.  Without  descending  to 
the  minute  interdependence  of  the  different  branches  of  any  oDe 
science  or  art,  is  it  not  evident  that  among  the  different  sciences,  as 
v'well  as  among  most  of  the  arts,  there  exists  such  a  connexion,  that  if 
the  state  of  any  one  well-marked  division  of  them  is  sufficiently  known 
to  us,  we  can  with  real  scientific  assurance  infer,  firom  their  necessary 
correlation,  the  contemporaneous  state  of  every  one  of  the  others  ]  By 
a  further  extension  of  this  consideration,  we  may  conceive  the  neces- 
sary relation  which  exists  between  the  condition  of  the  sciences  hi 
general  and  that  of  the  arts  in  general,  except  that  the  mutual  depen- 
dence is  less  intense  in  proportion  as  it  is  more  indirect  The  same  is 
the  case  when,  instead  of  considering  the  ag^gate  of  the  social  phe- 
nomena in  some  one  people,  we  examine  it  simidtaneously  in  different 
contemporaneous  nations ;  between  which  the  perpetual  reciprocity  of 
influence,  especially  in  modem  times,  cannot  be  contested,  although 
the  concensus  must  in  this  case  be  ordinarily  of  a  less  decided  charac- 
ter, and  must  decrease  gradually  with  the  affinity  of  the  cases  and  the 
multiplicity  of  the  poillts  of  contact,  so  as  at  last,  in  some  cases,  to 
disappear  almost  entirely;  as  for  example  between* Western  Europe 
and  £astem  Aisia,  of  which  the  various  general  states  of  society  appear 
to  have  been  hitherto  almost  independent  of  one  another." 

M.  Comte  proceeds  to  illustrate,  with  his  usual  sagacity  and  discrimi- 
nation, one  of  the  most  impoitant,  and  until  lately,  most  neglected,  of 
the  great  principles  which,  in  this  division  of  the  social  science,  may 
be  copsidered  as  established;  namely,  the  necessary  correlation  be- 
tween the  form  of  government  existing  in  any  society,  and  the  contem- 
poraneous state  of  civilization :  a  natural  law,  which  stamps  the  endless 
discussions  and  innumerable  theories  respecting  forms  of  government  in 
the  abstract,  as  fruitless  and  worthless,  save  only  (in  some  few  of  the 
more  remarkable  cases)  as  a  preparatory  treatment  of  some  small 
portion  of  what  may  be  afterwards  used  as  material  for  a  better 
philosophy. 

As  already  remarked,  one  of  the  main  results  of  the  science  of  social 
^  statics  would  be  to  ascertain  the  requisites  of  stable  political  oqioil 
There  are  some  circumstances  which,  being  found  in  all  societies  with- 
out exception,  and  in  the  greatest  degree  where  the  social  union  is 
most  complete,  may  be  considered  (when  psychologrical  and  ethological 
laws  confirm  the  indication)  as  conditions  of  the  existence  of  society. 
For  example,  no  spciety  has  ever  been  held  together  without  laws,  or 
usages  equivalent  to  them ;  without  tribunals,  and  an  jorganized  force 
of  some  sort  to  execute  their  decisions.     There  have  always  been  a 
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cliief,  or  cbiefi,  whom,  with  more  or  less  strictness  and  in  cases  more 
or  less  accurately  defined,  the  rest  of  the  community  obeyed,  or  ac- 
coi'dingto  general  opinion  were  bound  to  obey.  By  following  out  this 
course  of  inquiry,  we  should  find  a  number  of  requisites,  which  have 
been  present  in  every  society  that  has  held  together ;  and  on  the  ces- 
sation of  which  it  has  ceased  to  be  a  society,  or  has  reconstructed  itself 
as  such  upon  some  new  basis,  in  which  the  conditions  were  conformed 
to.  Although  these  results,  obtained  by  comparing  different  forms  and 
states  of  society,  amoimt  in  themselves  only  to  empirical  laws ;  som^e  of 
them,  when  once  suggested,  are  found  to  follow  with  so  much  proba- 
bility from  general  laws  of  human  nature,  that  the  consilience  of  the  1 1 
two  processes  raises  the  evidence  to  complete  proof,  and  the  generali- 1| 
zations  to  the  rank  of  scientific  truths. 

This  seems  to  be  afiSirmable  (for  instance)  of  the  conclusions  aiTived 
at  in  the  following  passage ;  forming  part  of  a  criticistn  on  the  negative 
philosophy  of  the  eighteenth  century,  and  which  I  quote,  although  (as 
m  some  former  instances)  from  myself,  because  I  have  no  better  way 
of  illustrating  the  conception  I  have  formed  of  the  kind  of  theorems  of 
which  sociological  statics  would  consist. 

^  The  very  first  element  of  the  social  union,  obedience  to  a  govern- 
ment of  some  sort,  has  not  been  found  so  easy  a  thing  to  establish  in 
the  world.  Amone  a  timid  and  spiritless  race,  like  the  inhabitants  of 
the  vast  plains  of  tropical  countries,  passive  obedience  may  be  of 
natural  growth )  though  even  there  we  doubt  whether  it  has  ever  been 
found  among  any  people  with  whom  fatalism,  or  in  other  words,  sub 
mission  to  the  pressure  of  circumstances  as  the  decree  of  God,  did  not 
prevail  as  a  religious  doctrine.  But  the  difficulty  of  inducing  a  brave 
and  warlike  race  to  submit  their  individual  arbitrium  to  any  common 
umpire,  has  always  been  felt  to  be  so  great,  that  nothing  short  of 
supernatural  power  has  been  deemed  adequate  to  overcome  it ;  and 
such  tribes  have  always  assigned  to  the  first  institution  of  civil  society 
a  divine  origin.  So  differently  did  those  judge  who  knew  savage  man 
by  actual  experience,  from  those  who  had  no  acquaintance  with  him 
except  in  the  civilized  state.  In  modern  Europe  itself,  after  the  fall  of 
the  Roman  empire,  to  subdue  the  feudal  anarchy  and  bring  the  whole 
people  of  any  European  nation  into  subjection  to  government  (although 
Christianity  m  its  most  concentrated  form  was  cooperating  with  all  its 
influences  in  the  work)  required  thrice  as  many  centuries  as  have 
elapsed  sinoe  that  time. 

*'  Now  if  these  philosophers  had  known  human  nature  under  any 
other  type  than  that  of  their  own  age,  and  of  the  particular  classes  of 
society  among  whom  they  moved,  it  would  have  occurred  to  them, 
that  wherever  this  habitual  submission  to  law  and  government  has  been 
firmly  and  durably  established,  and  yet  the  vigor  and  manliness  of  char- 
acter which  resisted  its  establishment  have  been  in  any  degree  pre- 
served, certain  requisites  have  existed,  certain  conditions  have  been  ' 
fulfilled,  of  which  the  following  may  be  regarded  as  the  principal. 

"First:  there  has  existed,  for  all  who  were  accounted  citizens — for 
all  who  were  not  slaves,  kept  down  by  brute  force— a  system  of  edu- 
cation, beginning  with  infancy  and  cohtinued  through  life,  of  which, 
whatever  else  it  might  include,  one  main  and  incessant  ingredient  was 
restraining  discipline.  To  train  the  human  being  in  the  habit,  and 
tiiAnce  the  power,  of  subordinating  his  personal  impulses  and  aims  tc 
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what  were  considered  the  ends  of  society;  of  adhering,  againBt  all 
temptation,  to  the  course  of  conduct  which  diose  ends  prescribed;  of 
controlling  in  himself  all  those  feelings  which  were  liable  to  militate 
against  those  ends,  and  encouraging  all  sucb  as  tended  towards  them ; 
this  was  the  purpose,  to  which  every  outward  motive  that  the  authority 
directing  the  system  could  command,  and  every  inward  power  or  prin* 
ciple  which  its  knowledge  of  human  nature  enabled  it  to  evoke,  were 
en^pavored  to  be  rendered  instrumental.  This  system  of  discipline 
wrought,  in  the  Grecian  states,  by  the  conjunct  influences  of  religion, 
poetry,  and  law;  among  the  Romans,  by  those  of  religion  and  law;  in 
modem  and  Christian  countries,  mainly  by  religion,  with  little  of  the 
direct  agency,  but  generally  more  or  less  of  the  indirect  support  and 
countenance,  of  law.  And  whenever  and  in  proportion  as  the  strict- 
ness of  this  discipline  was  relaxed,  the  natural  tendency  of  mankind  to 
anarchy  reasserted  itself;  the  state  became  disorganized  from  within ; 
mutual  conflict  for  selfish  ends,  neutralized  the  energies  which  were 
required  to  keep  up  the  contest  against  natural  causes  of  evil ;  and  the 
nation,  after  a  longer  or  briefer  interval  of  progi^sive  decline,  became 
either  the  slave  of  a  despotism,  or  the  prey  of  a  foreign  invader. 

"  The  second  condition  of  permanent  political  society  has  been 
found  to  be,  the  existence,  in  some  form  or  other,  of  the  feeling  of 
/  allegiance  or  loyalty.     This  feeling  may  vaiy  in  its  objects,  and  is  not 
confined  to  any  particular  form  of  government;  but  whether  in  a 
democracy  or  m  a  monarchy,  its  essence  is  always  the  same ;  viz., 
\   that  there  be  in  the  constitution  of  the  state  something  which  is  settled, 
^  something  permanent,  and  not* to  be  called  in  question;  something 

/  wliich,'by  general  agreement,  has  a  right  to  be  where  it  is,  and  to  be 

secure  against  disturbance,  whatever  else  may  change.     Tina  feeling 
may  attach  itself,  as  among  the  Jews  (and  indeed  in  most  of  the  com- 
monwealths of  antiquity),  to  a  common  Grod  or  gods ;  the  protectoxB 
and  guardians  of  their  state.    Or  it  may  attach  itself  to  certain  persons^ 
who  are  deemed  to  be,  whether  by  divine  appointment,  by  long  pre* 
Bcription,  or  by  the  general  recognition  of  their  superior  capacity  and 
wonhiness,  the  rightful  guides  and  guardians  of  t£e  rest.    Or  it  may 
attach  itself  to  laws ;  to  ancient  liberties,  or  ordinances ;  to  the  whole 
or  some  part  of  the  political,  or  even  the  domestic,  institutions  of  the 
,  state.  But  in  all  political  societies  which  have  had  a  durable  existence, 
there  has  been  some  fixed  point;  something  which  men  agreed  in 
:    holding  sacred  ;  which  it  might  or  might  not  be  lawful  to  contest  in 
I    theory,  but  which  no  one  could  either  fear  or  hope  to  see  ahaken  in 
/    practice;  which,  in  short  (except  perhaps  during  some  temporary 
J    crisis),  was  in  the  common  estimation  placed  above  discussion.    And 
the  necessity  of  this  may  easily  be  made  evident.    A  state  never  is, 
nor  until  mankind  are  vastly  improved,  can  hope  to  be,  for  any  long 
time  exempt  from  internal  dissension ;  for  there  neither  is  nor  has  ever 
been  any  state  of  society  in  which  collisions  did  not  occur  between  the 
I     immediate  interests  and  passions  of  powerful  sections  of  the  people. 
What,  then,  enables  society  to  weather  these  storms,  and  pass  through 
turbulent  times  vrithout  any  permanent  weakening  of  Um  ties  which 
hold  it  together  1     Precisely  this — ^that  however  important  the  interests 
about  which  men  &11  out,  the  conflict  does  not  afiect  th^  fundamental 
principles  of  the  system  of  social  union  which  happens  to  exist ;  nor 
threaten  large  portions  of  the  community  with  the  subversion  of  that 
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nn  winch  tbey  k&ve  built  their  calculations,  and  \rith  which  their  hopes 
and  aims  have  become  identified.  But  when  the  questioning  of  these 
fondamental  principles  is  Tnot  an  occasional  disease,  but)  the  habitual 
condition  of  die  body  politic  ;  and  when  all  the  violent  animosities  are 
called  forth,  which  spring  naturally  from  such  a  situation,  the  state  is 
virtually  in  a  position  of  civil  war ;  and  can  never  long  remain  free 
from  it  in  act  and  fact. 

'*  The  third  essential  condition,  which  has  existed  in  all  durable  politi- 
cal societies,  is  a  strong  and  active  principle  of  nationality.  We  need 
scarcely  say  that  we  do  not  mean  a  senseless  antipathy  to  foreigners ; 
or  a  di^rishing  of  absurd  peculiarities  because  tiiey  are  national ;  or  a 
refusal  to  adopt  what  has  been  found  good  by  other  countries.  In  all 
th^se  senses,  the  nations  which  have  had  the  strongest  national  spirit 
have  had  the  least  nationality.  We  mean  a  principle  of  sympathy,  not  ^ 
of  hostility;  of  union,  not  of  separation.  We  mean  a  feeling  of  com- 
mon interest  among  those  who  live  under  the  same  government,  and 
are  contained  withm  tiie  same  natural  or  historical  boundaries.  We 
mean,  tiiat  one  part  of  the  community  shall  not  consider  themselves  as 
foreigners  with  regard  to  another  part;  that  they  shall  cherish  tiie  tie 
which  holds  them  together ;  shall  feel  that  they  are  one  people,  that 
their  lot  is  cast  together,  tiiat  evil  to  any  of  their  fellow-countrymen  is 
evil  to  themselves,  and  that  they  cannot  selfishly  free  themselves  from 
their  share  of  any  common  inconvenience  by  severing  the  connexion. 
How  strong  this  feeling  was  in  the  ancient  commonwealths  every  one 
knows.  How  happily  Rome,  in  spite  of  all  her  tyranny,  succeeded 
in  establishing  the  feeling  of  a  common  country  among  the  provinces 
of  her  vast  and  divided  empire,  will  appear  when  any  one  who  has 
given  due  attention  to  the  subject  shall  taJce  the  trouble  to  point  it  out. 
In  modem  times  the  countries  which  have  had  that  feeling  in  the 
strongest  degree  have  been  the  most  powerful  countries ;  England, 
France,  and,  in  proportion  to  their  territory  and  resources,  Holland 
and  Switzerland;  while  England,  in  her  connexion  with  Ireland,  is  one 
of  the  most  signal  examples  of  the  consequences  of  its  absence.  Every 
Italian  knows  why  Italy  is  under  a  foreign  yoke;  every  German  knows 
what  maintains  deq>otism  in  tiie  Austrian  empire ;  the  evils  of  Spain 
flow  as  much  from  the  absence  of  nationality  among  the  Spaniards 
themselves,  as  from  the  presence  of  it  iti  their  relations  with  foreigners ; 
while  the  completest  illustration  of'  all  is  afforded  by  the  republics  of 
South  America,  where  the  parts  of  one  and  the  same  state  adhere  so 
slightly  together,  that  no  sooner  does  any  province  tiiink  itself  ag- 
grieved by  the  general  government  than  it  proclaims  itself  a  separate 
nation." 

§  6.  While  the  derivative  laws  of  social  statics  are  ascertained  by  • 
analyzing  different  states  of  society,  and  comparing  them  with  one 
another,  without  regaxtL  to  the  order  of  their  succession ;  the  considera- 
tion of  the  successive  order  is,  on  the  contrary,  predominant  in  the 
study  of  social  dynamics,  of  which  the  aim  is  to  observe  and  explain 
the  sequences  of  social  conditions.  This  branch  of  the  social  science 
would  be  aa  complete  as  it  can  be  made,  if  every  one  of  the  leading 
general  circumstances  of  each  generation  were  traced  to  its  causes  in 
die  generation  immediately  preceding.  But  the  consensus  is  so  com- 
plete (especially  in  modem  history),  Uiat  in  the  filiation  of  one  p^ener* 
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adon  and  another,  it  is  the  whole  which  produces  the  whole,  radiar 
than  any  part  a  part.  Little  progress  therefore  caii1>e  made  in  estab 
Ushing  the  filiation,  directly  from  laws  of  human  nature,  without  having 
first  ascertained  the  immediate  or  deriyatiye  laws  according  to  wbi<£ 
social  states  generate  one  another  as  society  a4'^^auces ;  the  axtamaUi 
media  of  General  Sociology. 

The  empirical  laws  which  are  most  readily  obtained  hy  generaliza 
tion  from  history  d3  not  amount  to  this;  they  are  not  the  "nodddle 
principles"  themselyes,  but  only  eyidenco  towards  the  establishment 
of  sucn  principles.  They  consist  of  certain  general  tendencies  which 
may  be  perceiyed  in  society ;  a  progressiye  increase  of  some  social 
elements  and  diminution  of  othei*s,  or  a  gradual  change  in  the  general 
character  of  certain  elements.  It  is  easily  seen,  for  mstance,  that,  as 
society  adyances,  mental  tend  more  and  more  to  preyail  oyer  bodily 
qualities,  and  masses  oyer  indiyiduals :  that  the  occupation  of  all  that 
portion  of  mankind  who  are  not  under  external  restraint  is  at  first 
chiefly  military,  but  society  becomes  progressiyely  more  and  more  en- 
grossed with  productive  pursuits,  and  the  military  spirit  gradually  giyes 
way  to  the  industrial :  to  which  many  other  similar  truths  might  easily 
be  added.  And  ynth  generalizations  of  this  description,  ordinary  in* 
quirers,  everf  of  the  historical  school  now  predominant  on  the  Copti- 
uent,  are  satisfied.  But  these  and  all  such  results  are  still  at  too  great 
a  distance  firom  the  elementary  laws  of  human  nature  on  which  they 
depend, — ^too  many  links  intervene,  and  the  concurrence  of  causes  at 
each  link  is  far  too  complicated, — ^to  enable  these  propositions  to  b« 
presented  as  direct  corollaries  firom  those  elementary  principles.  They 
nave,  therefore,  in  the  minds  of  most  inquirers,  remamed  m  the  statv 
of  empirical  laws,  applicable  only  vdthin  the  bounds  of  actual  obser^ 
vation ;  without  any  means  of  determining  their  real  limits,  and  oi 
judging  whether  the  changes  which  have  hitherto  been  in  progress 
are  destined  to  continue  indefinitely,  or  to  terminate,  or  even  to  be 
reversed. 

§  7.  In  order  to  obtain  better  empirical  laws,  we  must  not  rest  sat 
isfied  with  noting  the  progressive  changes  which  manifest  themselves 
in  the  separate  elements  of  society,  and  m  which  nothing  is  indicated 
but  the  relation  of  the  fragmeots  of  the  effect  to  corresponding  frag- 
ments of  the  cause.  It  is  necessary  to  combine  the  statical  view  of 
social  phenomena  with  the  dynamical,  considering  not  only  the  pro- 
gressive changes  of  the  different  elements,  but  the  contemporaneous 
condition  of  each ;  and  thus  obtain  empirically  the  law  of  correspond- 
ence not  only  between  the  simultaneous  states,  but  between  the  simul- 
taneous changes,  of  those  elements.  This  law  of  correspondence  it  is, 
.  which,  after  being  duly  verified  d  priori^  will  become  the  real  scien- 
tific derivative  law  of  the. development  of  humanity  and  human  affairs. 

In  the  difficult  process  of  observation  and  comparison  which  is  here 
required,  it  would  evidently  be  a  very  great  assistaace  if  it  should 
happen  to  be  the  fact,  that  some  one  element  in  the  complex  existence 
of  social  man  is  preeminent  over  all.  others  as  the  prime  agent  of  the 
social  movement.  For  we  could  then  take  the  progress  pf  that  one 
element  as  the  central  chain,  to  each  successive  link  of  which,  the  cor- 
responding links  of  all  the  other  progressions  being  appended,  the  sue* 
cessioi^  of  the  facts  would  by  this  alone  be  presented  in  a  kind  of  spmi 
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taneoiis  order,  far  more  nearly  approaching  to  the  real  order  of  their 
tiiiation  than  could  be  obtainea  by  any  other  merely  empirical  process. 

Now,  the  evidence  of  history  and  the  evidence  of  human  nature 
combine,  by  a  most  striking  instance  of  consilience,  to  show  that  there 
b  really  one  social  element  which  is  thus  predominant,  and  almost 
paramount,  among  the  agents  of  the  social  progression.  This  is,  the 
state  of  the  speciilative  faculties  of  mankind ;  including  the  nature  oi 
the  speculative  beHefe  which  by  any  means  they  have  arrived  at,  ccn 
ceming  themselves  and  the  world  by  which  they  are  surrounded. 

It  would  be  a  great  error,  and  one  very  little  likely  to  be  committed, 
to  assert  that  speculation,  intellectual  activity,  the  pursuit  o(  truth,  is 
among  the  more  powerful  propensities  of  human  nature,  or  fills  a  large 
place  in  the  lives  of  any,  save  decidedly  exceptional  individuals.  But 
notwithstanding  the  relative  weakness  of  this  principle  among  other 
sociological  agents,  it^  influence,  is  the  main  determining  cause  of  the 
jsocial  progress ;  all  the  other  dispositions  of  our  nature  which  con- 
tribute to  that  progress,  being  dependent  upon  it  for  the  means  oi 
accomplishing  their  share  of  the  work.  Thus  (to  take  the  most  obvious 
case  first),  the  impelling  force  to  most  of  the  improvements  effected  in 
the  arts  of  life,  is  the  desire  of  increased  matenal  comfort ;  but  as  we 
can  only  act  upon  external  objects  in  proportion  to  our  knowledge  ot 
them,  the  state  of  knowledge  at  any  time  is  the  impassable  limit  of 
the  industrial  improvements  possible  at  that  time ;  and  the  progress  of 
industry  most  follow,  and  depend  upon,  the  progress  of  knowledge. 
The  same  thing  may  be  shown  to  be  true,  though  it  is  not  quite  so 
obvious,  of  the  progress  of  the  fine  arts.  Further,  as  the  strongest 
propensities  of  human  nature  (being  the  purely  selfish  ones,  and  those 
of  a  sympathetic  character  which  partake  most  of  the  nature  of  selfish- 
ness) evidently  tend  in  themselves  to  disunite  mankind,  not  to  unite 
them — to  make  them  rivals,  not  confederates;  social  existence  is  only 
possible  by  a  disciplining  of  those  more  powerful  propensities,  which 
consists  in  subordinating  them  to  a  common  system  of  opinions.  The 
degree  of  this  subordination  is  the  measure  of  the  completeness  of  the 
social  union,  and  the  nature  of  the  common  opinions  determines  its 
kind.  But  in  order  that  mankind  should  conform  their  actions  to  any 
set  of  opinions,  these  opinions  must  exist,  must  be  believed  by  them. 
And  thus,  the  state  of  the  speculative  faculties,  the  character  of  the 
propositions  assented  to  by  the  intellect,  essentially  determines  the 
moral  and  political  state  of  the  community,  as  we  have  already  seen 
that  it  determines  the  physical. 

These  conclusions,  deduced  from  the  laws  of  human  nature,  are  in  * 
entire  accordance  with  the  general  facts  of  history.     Every  considerar  \ 
ble  change  historically  known  to  us  in  the  condition  of  any  portion  of  \ 
mankind,  has  been  preceded  by  a  change,  of  proportioned  extent,  in    < 
the  state  of  their  knowledge,  or  in  their  prevalent  belie&.     As  between 
any  given  state  of  speculation,  and  the  <iorrelative  state  of  everything 
else,  it  was  almost  always  the  former  which  first  showed  itself;  though 
the  effects,  no  doubt,  reacted  potently  upon  the  cause.     Every  con- 
siderable advance  in  material  civilization  has  been  preceded  by  an 
advance  in  knowledge  {  and  when  any  creat  social  change  has  come 
to  pass,  a  great  change  in  the  opinions  and  modes  of  thinking  of  society 
had  taken  place  shortly  beiSire.     Polytheism,  Judaism,  Christianity, 
Protestantism,  the  negative  philosophy  of  modem  Europe,  and^ita 
4E 
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positive  science— -each  of  these  has  been  a  primary  agent  in  makisg 
society  what  it  was  at  each  successive  period,  while  society  was  but 
secondarily  instrumental  in  making  ihemy  each  of  them  (so  far  as  causes 
can  be  assigned  for  its  existence)  being  mainly  an  emanation  not  from 
the  practical  life  of  the  period,  but  from  the  state  of  beHef  and  thought 
during  some  time  previous.  The  weakness  of  the  speculative  pro- 
pensity has  not,  therefore,  prevented  the«  progress  of  speculation  nrom 
govemmg  that  of  society  at  large ;  it  has  cmly,  and  too  often,  prevented 
progress  altogether,  where  the  intellectual  progression  has  come  to  an 
early  stand  for  want  of  sufficiently  favorable  circumstances. 

From  this  accumulated  evidence,  we  are  justified  in  concluding,  that 

the  order  of  human  |»:ogression  in  all  respects  will  be  acQrollyry  dfida- 

'.  cible  from  the  order  <^  progression  in  uie  inteUectuaT  oonvi^ons  of 

mankind,  that  is,  frtim  the  law  of  the  successive  transformations  of 

1  religion  and  science.  The  question  remains,  whether  this  law  can  be 
determined ;  at  first  from  history  as  an  empirical  law,  then  converted 
into  a  scientific  theorem  by  deducing  it  d  priori  frt>m  the  principles  of 
human  nature.  As  the  progress  of  knowledge  and  the  chanMs  in  the 
opinions  of  mankind  are  very  slow,  and  manuest  themselves  m  a  well* 
defined  manner  only  at  long  intervals ;  it  cannot  be  expected  that  the 
general  order  of  sequence  should  be  discoverable  from  the  examination 
of  less  than  a  very  considerable  pait  of  the  duvation  of  the  social 
progress.  It  is  necessary  to  take  mto  consideration  the  whole  of  past 
time,  from  the  first  recorded  condition  of  the  human  race ;  and  it  is 
probable  that  all  the  temiB  of  the  series  already  past  were  indispensable 
to  the  operation ;  diat  the  memorable  phenomena  of  the  last  generation, 
and  even  those  of  the  present,  were  necessary  to  manifest  the  law,  and 
that  consequently  the  Science  of  History  has  only  become  possible  in 
cur  own  time. 

§  8.  The  investigation  which  I  have  thus  endeavored  to  characterize, 
has  been  systematically  attempted,  up  to  the  present  time,  by  M.  Comte 
alone.  It  is  not  here  that  a  critical  examination  can  be  undertaken  or 
the  results  of  his  labors;  which  besides  are  as  yet,  c<xnparatively  speak- 
ing, only  in  their  coaunenoement.  But  his  works  are  the  only  source 
to  which  the  reader  can  resort  for  practical  exemplification  of  the  study 
of  social  i^enomena  on  the  true  principles  of  the  Historical  Method. 
Of  that  method  I  do  not  hesitate  to  pronounce  them  a  model :  what  is 
the  value  of  his  conclusions  is  another  question,  and  one  on  which  this 
is  not  the  place  to  decide. 

I  cannot,  however,  omit  to  mention  one  important  generalization, 
which  he  regards  as  the  frmdamental  law  of  the  progress  of  human 
knowledge.  Speculation  he  conceives  to  have,  on  every  subject  of 
human  inquiry,  three  successive  stages ;  in  the  first  of  which  it  tends 
to  explain  the  phenomena  by  supernatural  agencies,  in  the  second  by 
:  metaphysical  abstractions,  and  in  the  third  or  final  state  confines  itseU 
to  ascertaining  their  laws  of  succession  and  similitude.  This  general- 
ization appears  to  me  to  have  that  high  degree  of  scientific  evidence, 
which  is  derived  from  the  concurrence  of  the  indications  of  histoxy 
with  the  probabilities  derived  from  the  constitution  of  the  human  mind. 
Nor  could  it  be  easily  conceived,  from  the  mere  enunciation  of  such  a 
proposition,  what  a  flood  of  light  it  lets  in  upon  the  whole  course  of 
bidtory ;  when  its  consequences  are  traced,  by  connecting  with  each  of 
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•he  tliree  states  of  human  intellect  which  it  distinguishes,  and  with  each 
successive  modification  of  those  three  states,  the  correlative  condition 
of  all  other  social  phenomena. 

But  whatever  decision  competent  judges  may  pronounce  on  the 
results  arrived  at  hy  any  individual  inquirer,  the  method  has  been  found 
by  which  an  indefinite  nupiber  of  the  derivative  laws  both  of  social 
order  and  of  social  progress  may  in  time  be  ascertained.  By  the  aid 
of  these  we  may  hereafter  succeed  not  only  in  looking  fkr  forward  into 
the  future  hisCqiry  of  the  human  race,  but  in  detenninmg  what  artificial 
means  may  be  used,  and  to  what  extent,  to  accelerate  &e  natural  pro- 
CTB88  in  80  far  as  it  is  beneficial ;  to  compensate  for  whatever  may  be 
Its  inherent  inconveniences  or  disadvantages;  and  to  guard  agaiast  the 
dangers  or  accidents  to  which  our  species  is  exposed  finom  die  neces- 
sary incidents  of  its  progression.  Such  practical  instructions,  founded 
on  the  highest  branch  of  speculative  sociology,  will  form  the  noblest 
and  most  beneficial  portion  of  the  Political  Art. 

That  of  thifr  science  ecnd  art  even  the  foundations  are  but  beginning 
to  be  laid,  is  sufficiently  evident.  But  the  most  powerfiil  and  accom- 
plished minds  of  the  present  age  are  fairly  turning  themselves  towards 
that  object,  and  it  is  the  point  towards  which  die  speculative  tenden- 
cies of  mankind  have  now  for  some  time  been  converging^  For  the 
first  time,  it  has  become  the  aim  of  die  greatest  scientific  thinkers  to 
connect  by  theories  die  Ikcts  of  uaiveraal  history :  for  the  first  dme  it 
is  acknowledged,  that  no  social  doctrine  is  of  any  value  unless  it  can 
explain  die  whole  and  every  part  of  history,  so  for  as  the  data  exist ;  c 
and  that  a  Philosophy  of  History  is  at  once  the  verification,  and  the  \ 
initial  form,  of  the  Philosophy  of  the  Progress  of  Society.  | 

If  the  endeavors  now  making  in  all  die  more- cultivated  nations,  and 
beginning  to  be  made  even  in  England  (generally  the  last  to  adopt 
whatever  does  not  originate  with  herself),  for  die  construction  ot  a 
Philosophy  of  History,  shall  be  directed  and  controlled  by  those  views 
of  the  nature  of  sociological  evidence  which  I  have  attempted  to  state, 
but  which  hidierto  are  to  my  knowledge  exemplified  nowhere  but  in 
die  writingB  of  M.  Gomte ;  they  cannot  foil  to  give  birth  to  a  sociologi- 
cal system  vridely  removed  foom  thd  vague  and  conjectural  character 
of  all  former  attempts,  and  worthy  ^to  take  its  place,  at  last,  among 
established  sciences.  When  this  time  shall  o(mie,  no  important  branch 
of  human  affairs  will  be  any  longer  abandoned  to  empiricism  and  un- 
scientific surmise:  the  circle  of  human  knowledge  will  be  complete, 
and  It  can  only  diereafter  receive  fiirdier  enlargement  by  perpetual 
expansion  from  vrithin. 
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CHAPTER  XI. 

or  THE  LOOIC  OF  PRACTICE,  OR  ART;  INCLUDING  MORALITT  AND  POLICY. 

4  1.  In  the  preceding  chapters  we  have  endeavored  to  characterize 
tihe  present  state  of  those  among  the  branches  of  knowledge  called 
Moral,  which  are  sciences  in  the  only  proper  sense  o{  the  term,  that 
is,  inquiries  into  the  course  of  nature.  It  is  customary,  however,  to 
include  under  the  term  moral  knowledge,  and  even  (though  improper- 
ly) under  that  of  moral  science,  an  inquiry  the  results  of  which  do  not 
express  themselves  in  the  indicative,  but  in  the  imperative  mood,  or  in 
periphrases  equivalent  to  it ;  wh€it  is  called  the  knowledge  of  duties ; 
practical  ethics,  or  morality. 

Now,  the  imperative  mood  is  the  characteristic  of  Art,  as  distin* 
guished.  from  Science.  Whatever  speaks  in  rules  or  precepts,  not  in 
assertions  respecting  matters  of  fact,  is  art ;  and  ethics,  or  morality,  is 
properly  a  portion  of  the  art  corresponding  to  the  sciences  of  human 
nature  and  society :  the  remainder  consisting  of  prudence  or  policy,  and 
the  art  of  education. 

The  Method,  therefore,  of  Ethics,  can  be  no  other  than  that  of  Art, 
or  Practice,  in  general :  and  the  portion  yet  uncompleted,  of  the  task 
which  we  proposed  to  ourselves  in  the  concluding  Book,  is  to  charac- 
terize the  general  Method  of  Art,  as  distinguished  from  Science. 

§  2.  fn  all  branches  of  practical  business,  there  are  cases  in  which 
an  individual  is  bound  to  conform  his  practice  to  a  pre-established  rule, 
while  there  are  others  in  which  it  is  part  of  his  task  to  find  or  construct 
the  rule  by  which  he  is  to  govern  his  conduct.  The  first,  for  example, 
is  the  case  of  a  judge,  under  a  definite  written  code.  The  judee  is  not 
called  upon  to  determine  what  course  would  be  intrinsicsSly  me  most 
advisable  in  the  particular  case  in  hand,  but  only  within  what  rule  of 
law  it  falls ;  what  the  legislator  has  commanded  to  be  done  in  the  kind 
of  case,  and  must  therefi^re  be  presumed  to  have  intended  in  the  in- 
dividual case.  The  method  must  here  be  wholly  and  exclusively  one 
of  ratiocination  or  syllogism ;  and  the  process  is  obviously,  what  in  our 
analysis  of  the  syllogism  we  showed  that  all  ratiocination  is,  namely, 
the  interpretation  of  a  formula. 

In  order  that  an  illustration  of  the  opposite  case  may  be  taken  from 
the  same  class  of  subjects  as  the  former,  we  will  suppose,  in  contrast 
with  the  situation  of  the  judge,  the  position  of  a  legislator.  As  the 
judge  has  laws  for  his  guidance,  so  the  legislator  has  rules,  and  maxims 
of  policy ;  but  it  would  be  a  manifest  error  to  suppose  that  the  legis- 
lator is  bound  by  these  maxims,  in  the  same  manner  as  the  judge  is 
bound  by  the  laws,  and  that  all  he  has  to  do  is  to  argue  down  from 
them  to  the  particular  case,  as  the  judge  does  from  the  laws.  The  legis- 
lator is  bound  to  take  into  consideration  the  reason  or  grounds  of  the 
maxim ;  the  judge  has  nothing  to  do  with  those  of  the  law,  except  so 
far  as  a  consideration  of  them  may  throw  liriit  upon  the  intention  of 
the  law-maker,  where  his  words  have  lefl  it  doubtful.  To  the  judge, 
the  rule,  once  positively  ascertained,  is  final ;  but  the  legislator,  or 
other  prae^itioner,  who  goes  by  rules  rather  than  by  their  reasons,  like 
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the  old  faAbioned  German  tacticians  who  were  vanquished  by  Napoleon, 
or  the  physician  who  preferred  that  his  patients  should  .die  by  rule 
rather  than  recover  contrary  to  it,  is  rightly  judged  to  be  a  mere  ped- 
ant, and  the  slave  of  his  formulas. 

Now,  the  reasons  of  a  nuudm  of  policy,  or  of  any  other  rule  of  art,  / 
can  be  no  other  than  the  theorems  oi  the  corresponding  science.  I 

The  relation  in  which  rules  of  art  stand  to  doctrines  of  science  may 
be  thus  characterized.  The  art  proposes  to  itself  an  end  to  be  at- 
tained, defines  the  end,  and  hands  it  over  to  the  science.  The  science 
receives  it,  considers  it  as  a  phenomenon  or  effect  to  be  studied,  and  .' 
having  investigated  its  causes  and  conditions,  sends  it  back  to  Art  with 
a  theorem  of  the  combinations  of  circumstances  by  which  it  could  be 
produced.  Art  then  examines  these  combinations  of  circumstances^ 
and  according  as  any  of  them  are  or  are  not  in  human  power,  pro- 
nounces the  end  attainable  or  not.  Jlie  only  one  of  the  premisses, 
therefore,  which  Art  supplies,  is  the  ongina^mMor-promtss,  which  as- 
serts that  the  attaiiiment  of  the  given  end  is  desirabfe.  "  Science  then 
lends  to  Ait  the  proposition  (obtained  by  a  series  of  inductions  or  ; 
of  deductions)  that  the  performance  oi  certain  actions  will  attain  the 
end.  From  diese  premisses  Art  concludes  that  the  performance  of 
these  actions  is  desirable,  and  fin^g  it  also  practicable,  converts  the 
theorem  into  a  rule  or  precept, 

§  3.  It  deserves  particular  notice,  that  the  theorem  or  speculative 
truth  ia,  not  ripe  for  being  turned  into  a  precept,  until  all  that  part  of 
the  operation  which  belongs  to  science  has  been  completely  perrormed. 
Suppose  that  we  have  completed  the  scientific  process  only  up  to  a 
certain  point;  have  discovered  that  a  particular  cause  will  produce 
the  desired  effect,  but  not  ascertained  all  the  negative  conditions  which 
are  necessary,  that  is,  all  the  circumstances  which,  if  present,  would 
prevent  its  production.  If,  in  this  imperfect  state  of  the  scientific  the- 
ory, we  attempt  to  frame  a  rule  of  art,  we  perform  that  operation 
prematurely,  wlienever  any  counteractine  cause,  overlooked  by  the 
theorem,  takes  place,  the  rule  will  be  at  fault :  we  shall  employ  the 
means  and  the  end  will  not  follow.  No  arguing  from  or  about  the}! 
rule  itself  will  then  help  us  through  the  difficulty :  there  is  nothing  for  f 
it  but  to  turn  back  and  finish  the  scientific  process  which  should  have 
preceded  the  formation  of  the  rule.  We  must  reopen  the  investigation, 
to  inquire  into  the  remainder  of  the  conditions  upon  which  the  effect 
depends ;  and  only  after  we  have  ascertained  the  whole  of  these,  are 
we  prepared  to  transform  the  completed  law  of  the  effect  into  a  pre- 
cept, in  which  those  circumstances  or  combinations  of  circumstances 
which  the  science  exhibits  as  conditions,  are  prescribed  as  means. 

It  is  true  that,  fi»r  the  sake  of  convenience,  rules  must  be  formed 
firom  something  less  than  this  ideally  perfect  theory ;  in  the  first  place, 
because  the  theory  can  seldom  be  made  ideally  perfect ;  and  next, 
because,  if  all  the  counteracting  contingencies,  whether  of  firequent  or 
of  rare  occurrence,  were  included,  the  rules  would  be  too  cumbrous  to 
be  apprehended  and  remembered  by  ordinary  capacities,  on  the  com- 
mon occasions  of  life.  The  rules  of  art  do  not  attempt  to  comprise  more 
conditions  than  require  to  be  attended  to  in  ordinary  cases,  and  are 
therefore  always  imperfi^ct.  In  the  manual  arts,  where  the  requisite 
conditions  are  not  numerous,  and  where  those  which  the  rules  do  not 
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specify,  are  generally  either  plain  to  common  observation  or  speed* 
ily  learnt  from  practice,  rules  may  be  safely  acted  upon  by  pexsoiui 
ifTho  know  nothing  more  than  the  rule.  But  in  the  complicated  affairs 
of  life,  and  still  more  in  those  of  states  and  societies,  rules  cannot  be 
relied  on,  without  constantly  referring  back  to  the  scientific  laws  on 
which  they  are  founded.  To  know  what  are  the  practical  contingen- 
cies which  require  a  modiiicacion  of  the  rule,  or  which  are  altogether 
exceptions  to  it,  is  to  know  what  combinations  of  circumstances  would 
interfere  with,  or  entirely  counteract,  the  consequences  of  those  laws : 
and  this  can  only  be  leamt  by  a  reference  to  the  theoretical  grounds 
of  the  rule. 

By  a  wise  practitioner,  therelbre,  rules  of  conduct  wiU  only  be  con- 
sidered as  provisional.  Being  mnde  for  the  most  numerous  cases,  or 
fbr  those  of  most  ordinary  occurrence,  diey  point  out  the  manner  in 
which  it  will  be  least  perilous  to  act,  where  time  or  means  do  not  exist 
fbr  analyzing  the  actual  circumstances  of  the  case,  or  where  for  any 
reason  we  cannot  tnist  our  judgment  in  estimating  them.  But  they  do 
not  at  all  supersede  the  propriety  of  going  tfanmgh  (when  circum- 
stances permit)  the  scientific  process  requisite  fcnr  framing  a  role  firom 
the  data  of  the  particulag  case  before  us.  At  the  same  time,  the  com- 
mon rule  may  very  properly  serve  as  an  admonition,  tibat  a  certain 
mode  of  action  has  been  found  by  ourselves  and  others  to  succeed  in 
the  cases  of  most  common  occurrence ;  so  that  if  it  be  unsuitable  in  the 
case  in  hand,  the  reason  of  its  being  so  vrill  be  likely  to  arise  from 
some  unususi  ciixiumstance. 

§  4.  The  error  is  therefore  apparent,  ai  those  who  would  deduce  the 
line  of  conduct  proper  to  particular  cases,  from  supposed  universal 
practical  maxims ;  overlooking  the  necessity  of  constantly  refi^ning 
back  to  the  principles  of  the  speculative  science,  in  order  to  be  sure  of 
attaining  even  the  specific  end  which  the  rules  have  in  view.  How 
much  greater  stOl,  then,  must  the  error  be,  of  setting  up  such  unbend- 
ing principles,  not  merely  as  universal  rules  for  attaining  a  given  end, 
but  as  rules  of  conduct  generally  ;  vrithout  regard  to  the  possibility, 
not  only  that  some  modifying  cause  may  prevent  the  attainment  ot 
the  eiven  end  by  the  means  which  the  rule  prescribes^  but  that  success 
itself  may  conflict  with  some  other  end,  which  may  possibly  chance  to 
be  more  desirable. 

This  ia  the  habitual  error  of  many  of  the  political  speculators  whom 
I  have  characterized  as  the  geometrical  school ;  especially  in  France, 
where  ratiocination  from  rules  of  practice  forms  the  staple  commodity 
of  jouxnalism  and  political  oratory;  a  misapprehension  of  the  functions 
of  Deduction  which  has  brought  much  discredit,  in  the  estimation  of  \ 
foreigners,  upon  the  spirit  of  generalization  so  honorably  characteristic 
of  the  French  mind.  The  common-places  of  politics,  in  France,  are 
large  and  sweeping  practical  maxims,  from  which  as  ultimate  premisses 
men  reason  downwards  to  particular  applications,  and  this  they  call 
being  logical  and  consistent.  For  instance,  they  are  perpetually  ar- 
guing that  such  and  such  a  measure  ought  to  be  adopted,  because  it  is 
a  consequence  of  the  principle  on  which  the  form  of  government  is 
founded;  of  the  principle  of  legitimacy,  or  the  prmciple  of  the  sove- 
reignty of  the  people.  To  whidb  it  may  be  answered,  that  if  these  be 
reidly  practical  principles,  they  must  rest  upon  speculative  grounds : 
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the  sovereignty  of  the  people  (for  example)  mtist  be  a  rieht  foundation 
for  goTerdment,  because  a  goyemment  thus  -constituted  tends  to  pro* 
duce  certain  beneficial  eifects.  Inasmuch,  however,  as  no  government 
produces  all  possible  beneficial  effects,  but  all  are  attended  with  more 
or  fewer  inconveniences;  and  since  these  cannot  be  combated  by 
means  drawn  from  the  rery  causes  vrhich  produce  them ;  it  would  be 
often  a  much  stronger  recommendation  of  some  pracdeal  arrangement, 
that  it  does  not  follow  from  what  is  called  the  general  principle  of  the 
government,  than  that  it  does.  Under  a  government  of  legitimacy,  the 
presumption  is  far  rather  in  favor  of  institutions  of  popular  origin ;  and 
m  a  democracy,  in  favor  of  arrangements  tending  to  cneck  the  impetus 
of  popular  wiU.  The  line  of  argumentation  so  commonly  mistaken  in 
France  for  political  philosophy,  tends  to  the  practical  conclusion  that 
we  should  exert  our  utmost  efforts  to  aggravate,  instead  of  alleviating, 
whatever  are  the  characteristic  imperfections  of  the  system  of  institu- 
tions which  we  prefer,  or  under  wnich  we  happen  to  live. 

§  6,  The  Logic  of  Art  (it  appears  from  all  that  has  now  been  said) 
consists  essentially  of  this  one  principle^  that  inquiry  and  discussion 
should  take  place  on  the  field  or  science  alone.  The  rules  of  art  are 
required  to  conform  to  the  conclusions  of  science,  not  to  principles  or 
premisses  of  its  own. 

An  Art,  or  a  body  of  ^Art,  consists  of  the  rules,  together  vrith  as 
much  of  the  speculative  propositions  as  comprises  the  justification  of 
those  rules.  The  complete  art  of  any  matter,  includes  a  selection  oi 
such  a  portion  from  the  science,  as  is  necessary  to  show  on  what  con- 
ditions the  effects,  which  the  art  aims  at  producing,  depend.  And  Art 
in  general,  consists  of  the  truths  of  Science,  arranged  m  the  most  con- 
venient order  for  practice,  instead  of  the  order  wmch  is  the  most  con- 
venient for  thought.  Science  groups  and  airanges  its  truths  so  as  to 
enable  us  to  take  in  at  one  view  as  much  as  possible  of  the  general  order 
of  the  universe.  Art,  though  it  must  assume  the  same  general  laws, 
follows  them  only  i^j^  such  of  their  detailed  consequences  as  have  led 
to  the  formation  of  rules  of  conduct;  and  brings  together  from  parts  of 
the  field  of  science  most  remote  from  one  another,  the  truths  relating 
to  the  production  of  the  different  and  heterogeneous  conditions  neces- 
sary to  each  efiect  which  the  exigencies  of  practical  life  require  to  be 
produced. 

On  this  natural  difference  between  the  order  of  the  propositions  of 
Science  and  those  of  Art  (science  following  one  cause  to  its  various 
effects,  v^hile  art  traces  one  effect  to  its  multiplied  and  diversified 
causes  and  conditions),  a  principle  may  be  grounded,  which  has  been 
suggested  with  his  usual  sagacity,  but  not  dwelt  upon  or  accompanied 
with  the  necessary  explanations,  by  M.  Comte.  It  is,  that  there  ought 
to  be  a  set  of  intermediate  scientific  truths,  derived  from  the  higher 
generalities  of  science,  and  destined  to  serve  as  the  generalia  or  first 
principles  of  the  various  arts.  The  scientific  operation  of  fiitiming 
these  mtermediate  principles,  M.  Comte  considers  as  one  of  those  re- 
sults of  philosophy  which  are  reserved  for  futurity.  The  only  com- 
plete example  which  he  c-an  point  out  as  actually  realized,  and  which 
can  be  held  up  as  a  type  to  be  imitated  in  more  important  matters,  is 
the  general  theory  of  the  art  of  Descriptive  Geometry,  as  conceived  by 
M.  Monge.    It  is  not,  however,  difficult  to  understand  what  the  nature 
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if  these  intermediate  general  principles  must  be.  After  framing  tke 
most  comprehensive  possible  conception  of  the  end  to  be  ainfed  at,  that 
is,  of  the  effect  to  be  produced,  and  determining  in  the  same  compre- 
hensive manner  the  set  of  conditions  on  which  that  efiect  depends ; 
there  remains  to  be  taken,  a  general  survey  of  the  resources  which  can 
bo  commanded  for  realizing  this  set  of  conditions;  and  when  the  result 
of  this  survey  has  been  embodied  in  the  fewest  and  most  extensive 
propositions  possible,  those  propositions  will  express  the  general  rela- 
tion between  the  available  means  and  the  end,  and  from  them,  there* 
fore,  the  practical  methods  of  the  art  will  follow  as  corollaries.  But 
the  further  development  of  this  idea  may  be  left  to  those  who  have  the 
means  and  on  whom  the  special  office  devolves,  of  practically  apply- 
ing it  for  the  purpose  of  constructing,  on  scientific  principles,  the  gen- 
eral theories  of  the  different  arts.* 

§  6.  After  these  observations  on  the  Logic  of  Practice  in  general, 
little  needs  here  be  said  of  that  department  of  Practice  wUch  has 
received  the  name  of  Morality ;  since  it  forms  no  part  of  the  appro- 
priate object  of  this  work  to  discuss  how  far  morality  depends,  like 
other  arts,  upon  the  consideration  of  means  and  ends,  and  how  fiu*,  if 
at  all,  upon  anything  else. 

This,  however,  may  be  said ;  that  questions  of  practical  morality 
are  partly  similar  to  those  which  are  to  be  decided  by  a  judee,  and 
partly  to  those  which  have  to  be  solved  by  a  legislator  or  adminis- 
trator. In  some  things  our  conduct  ought  to  conform  itself  to  a  pre- 
scribed rule ;  in  others,  it  is  to  be  guided  by  the  best  judgment  which 
can  be  formed  of  the  merits  of  the  particular  case. 

Without  entering  into  the  disputed  questions  respecting  the  founda- 
tion of  morality,  we  may  consider  as  a  conclusion  following  alike  from 
all  systems  of  ethics,  that,  in  a  certain  description  of  cases  at  least, 
morality  consists  in  the  simple  observance  ot  a  rule.  The  cases  in 
question  are  those  in  which,  although  any  rule  which  can  be  formed  is 
probably  (as  we  remarked  on  maxims  of  policy)  more  or  less  imper* 
fectly  adapted  to  a  portion  of  the  cases  which  it^  comprises,  there  is 
still  a  necessity  that  some  rule,  of  a  nature  simple  enough  to  be  easfly 
understood  and  remembered,  should  not  only  be  laid  down  for 
guidance,  but  universally  observed,  in  order  that  the  various  persons 
concerned  may  know  what  they  have  to  expect :  the  inconvenience  of 
uncertainty  on  their  part  being  a  greater  evil  than  that  which  may 
possibly  arise,  in  a  mmority  of  cases,  from  the  imperfect  adaptation  of 
«he  rule  to  those  cases. 

Such,  for  example,  is  the  rule  of  veracity ;  that  of  not  infringing  the 
legal  rights  of  oUiers ;  and  so  forth :  concerning  which  it  is  obvious 
that  although  many  cases  exist  in  which  a  deviation  from  the  rule 
would  in  the  particular  case  produce  more  good  than  evil,  it  is  neces* 
sary  for  general  security,  either  that  the  rules  should  be  inflexibly 
observed,  or  that  the  license  of  deviating  from  them,  if  such  be  ever 
permitted^  should  be  confined  to  definite  classes  of  cases,  and  of  a  very 
peculiar  and  extreme  natuie, 

*  A  systematic  treatise  on  the  eeneral  means  which  man  possesses  of  acting  upon  na- 
ture, is  one  of  the  works  which  M.  Comte  holds  out  the  hope  of  his  producing  at  some 
fijture  time ;  and  no  subject  sflfords  a  larger  scope  for  the  faculties  of  so  original  and  con 
prahensive  a  mind. 
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With  respect,  therefore,  to  these  cases,  practical  ethics  must,  like 
the  administration  of  positive  law,  follow  a  method  strictly  and  directly  ' 
ratiocinatiTe :  whether  the  rules  themselves  are  obtained,  like  those 
of  other  arts,  from  a  scientific  consideration  of  tendencies,  or  are 
referred  to  the  authority  of  intuitive  consciousness  or  express  reve- 
lation. 

In  cases,  however,  in  which  there  does  not  exist  a  necessity  for  a 
common  rule,  to  be  acknowledged  and  relied  upon  as  the  basis  of 
social  life ;  where  we  are  at  liberty  to  inquire  what  is  the  most  moral 
course  under  the  particular  circumstances  of  the  case,  without  refer- 
ence to  the  authorized  expectations  of  other  people;  there  the  Method 
of  Ethics  cannot  differ  materially  from  the  method  of ^  every  other 
department  of  practice.  Like  other  arts,  it  sets  out  from  a  general 
pnndple,  or  oriffinal  major  premiss,  enunciative  of  its  particular  end: 
whether  that  end  be  the  greatest  possible  happiness,  as  is  contended 
by  some,  or  the  conformity  of  our  character  to  ideal  perfection 
according  to  some  particular  standard,  as  others  hold.  But  on  this  as 
on  other  subjects,  when  the  end  has  been  laid  down,  it  belongs  to 
Science  to  inquire  what  are  the  kinds  of  actions  by  which  this  end, 
this  happiness  or  this  perfection  of  character,  is  capable  of  being 
realizea.    When  Science  has  framed  propositions,  which  are  the  com- 

Sleted  expression  of  the  whole  of  uie  conditions  necessary  to  the 
esired'  end,  these  are  handed  over  to  Art,  which  has  nothing  ftirther 
to  do  but  to  transform  them  into  coixesponding  rules  of  conduct 

§  7.  With  these  remarks  we  must  close  this  summary  view  of  the 
application  of  the  general  logic  of  scientific  inquiry  to  die  moral  and 
social  departments  of  science.  Notwithstanding  the  extreme  gener- 
ality of  the  principles  of  method  which  I  have  laid  down  (a  generality 
which  I  trust  is  not,  in  this  instance,  synonymous  with  vagueness),  1 
have  indulged  the  hope  that  to  some  (H  those  on  whom  the  task  will 
devolve  of  bringring  those  most  important  of  all  sciences  into  a  more 
satisfiictory  state,  these  observations  may  be  usefrd,  both  in  removing 
erroneous  and  in  clearing  up  the  true  conceptions  of  ^  the  means  by 
which,  on  subjects  of  so  hign  a  degree  of  compHcatioa,  truth  can  be 
attained.  Should  this  have  been  accomplished,  something  not  unim- 
Dortant  will  have  been  contributed  towards  what  is  probably  destined 
to  be  die  great  intellectual  achievement  of  the  next  two  or  three  sen- 
erations  of  European  thinkers :  aldiough,  for  the  realizadon  of  the 
important  results,  of  which  it  has  been  thus  indirecdy  attempted  to 
facilitate  the  attainment,  mankind  must  ever  be  principally  indebted 
to  the  genius  and  industry  of  ethical  and  sociological  philosophers, 
whether  of  the  present  or  of  friture  times. 
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Acddenial  propotUiont,  74. 
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AdjecttPU,  real  names,  16. 

/EquipoUency  of  aaaestipus  108. 

Equivocal  tertnt,  30. 

Ag&U  and  paUent,  201. 

AgreemaU,  method  of,  224,  238;  its  im- 
peifection,  251,  308,  313. 

Algebra,  164,  177,  ».,  429. 

AmingvUfft  25,  53. 

Analogy,  30,  47,  332 ;  its  value,  335 ;  ^Ise 
analogy,  491. 

AnalyaU,  7,  92 ;  chemical,  255. 

Antecedent,  310 ;  distinct  from  cause,  304. 

Approximate  generaiizatione,  351,  529, 
541. 

A  priori  and  H  posteriori,  259,  490,  546. 

A  prion  trutha,  the  aigomentfor  them  an- 
swered, 154. 
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Aristotle,  his  catesories,  31 ;  predioables, 
81;  doctrine  of  motion,  394,  467;  of 
the  lever,  395,  n. 

Arithmetic,  164. 

Amott,  Dr.,  his  treatment  .of  inflamma- 
tion, 284,  II. 

Art  and  Science,  2,  588,  591. 

Assertions,  107,  360. 

Association,  laws  of,  159,  285,  419,  532; 
as  affecting  the  meaning  of  words,  104, 
407,  417. 

Assumptions,  at  the  foondation  of  deduct- 
ive reasoning,  169. 

Astronomy,  575 ;  illastrates  the  process  of 
induction,  173 ;  its  progress,  528. 

Attributes,  19,  37,  43,  49,  67,  93 ;  connot- 
ed, 21,  80;  quality,  42 ;  of  mind,  50. 

Axioms  of  reasoning,  120, 170;  are  exper- 
imental truths,  152,  163 ;  of  geometzy, 
151,  370;  of  mechanios,  160,  162,  ».; 
of  arithmetic,  168* 

iactomcUa  med^a,  their  value,  544,  584. 

B. 

Baean,  his  description  of  logic,  6;  his  serv- 
ices fo  science,  187,  544;  his  method 
sow  reversed,  286;  of  induction,  468; 
fiilse  metaphor,  49€ ;  on  ajdomata  me- 
dia, 5^4. 


Being,  32,  50. 

B^a^,  obiject  of,  67 ;  superstitions,  48f 

Benik^m,  on  classification  of  laws,  447 

his  school  of  politics,  558. 
Berhdey,  theory  of  vision,  4 ;  argumen! 

for  universal  mind,  507 ;  his  opponents 

517. 
Bicu  in  formizig  opinions,  450. 
Body,  38,  41. 

Botany,  its  descriptive  terms,  423,  442. 
Brown,  T,,  theory  of  ratiocination,  135 ; 

on  the  "  sufficient  reason,*'  465 ;  mu8C» 

lar  sense,  533. 

C. 

CaUnlus,  368. 

CarlyU,  lus  metaphor  concerning  strength^ 
495. 

Carpenter,  TV.  B.,  his  Physiology,  213,  n. 

Categorematic  terms,  16. 

Categories,  31,  52. 

Causation,  law  of,  196, 271 ;  derived  fiiom 
experience,  197;  its  evidence,  337, 339; 
its  limit,  342;  applied  to  human  will, 
522. 

Causx,  38,  44, 194;  how  &r  the  objecf  of 
human  study,  196,  209;  accordmg  to 
the  schoolmen,  199 ;  is  the  sum  of  con- 
ditions, 200 ;  permanent,  206 ;  the  word 
should  not  be  discarded,  210;  plurality, 
250 ;  proximate  or  remote,  300. 

Certainty  of  mathematical  reasoning,  148, 
169. 

Chance,  312,  340;  not  the  negation  of 
.  law,  313;  its  elimination,  317 ;  calcul»> 
tion,  319, 322  ;•  applies  not  to  ignorance, 
but  to  psAtial  knowledge,  320,  325. 

Character,  525 ;  laws  of  its  formation,  540 ; 
national,  541. 

Chemistry,  its  present  condition,  145;  its 
combinations,  161 ;  aim,  214,  255;  no- 
menclature, 441;  method,  applied  to 
social  science^  550. 

Church,  504. 

Cicero,  on  the  Epicureans,  474,  513; 
Stoics,  494,  505. 

Circumstances,  selection  of,  217,  260;  in* 
fluence,  525, 581. 

Ciffilization,  402,  425. 

Class  defined,  18,  63,  69,  80, 117. 

Classification,  432;  loose,  35;  nature  of, 
80;  natural  and  artificial,  83,  434;  on 
various  principles,  88,  435 ;  groups  and 
series,  443. 

Coincidence,  314,  326 
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C^leridgt  on  the  valae  of  language,  413  ;< 
distinction  between  inconceivaole  and 
unimaginable,  462 ;  on  carnality ,  474 ; 
**  finding  level/'  501 ;  extract  from,  476 ; 

Collective  mnnee,  distinct  from  general,  18. 

CoUigaHon  of  facte,  178, 182,  388. 

Colonizatum,  500. 

Compariton,  392. 

CompoeUum  of  eautee,  210,  234, 271,  302, 
307,  316;  of  two  sorts,  212.  254,  257; 
in  social  science,  550.  * 

Comie,  A.,  his  positire  philosophy,  172, 
587;  on  imperfect  generalization,  181; 
doctrine  of  cause,  209, 341;  physiology, 
266;  color,  289;  hypotheses,  295,  336; 
verUication  of  the  nebular  hypothesis, 
298;  mathematics,  369;  classification, 
433;  zoological  systeoos,  435,^  447; 
groups  and  series,  443;  confusion  of 
mental  science  with  phjrsiology,  531; 
sociology,  561,  578;  political  economy, 
567 ;  signs  of  progress,  576 ;  three  stages 
of  speculatiou,  586 ;  principles  for  prac- 
tice, 591. 

Conception,  389 ;  a  step  in  induction,  178, 
388,  396 ;  even  when  imperfect,  181. 

Coneeptualiet  doctrine,  60,  389. 

Concomitant  variatione,  233, 241, 267 ;  ap- 
plied to  social  science,  554. 

Concrete  name*,  18 ;  are  connotative,  20. 

CondiUac,  19,  362. 

Conditume,  as  distinct  from  cause,  197. 

Connotation,  20,  68;  gives  the  significar 
tion,  23,  62,  92,  403,  428;  fiilse  mean- 
ing of,  26,  n. ;  not  regarded  in  some  cHs- 
cussions,  410;  changes  of,  25,  407,  416. 

Connotative  namee,  20,  24;  many-word- 
ed, 22. 

Conseioutnest,  4,  34,  42,  107. 

Contennu,  564,  583. 

Consilience,  546,  585. 

Conventim  of  propositions,  109;  of  prem- 
isses, 114. 

Convertible,  95^ 

Copemicue,  arguments  of  his  opponents, 
478,  483 ;  in  his  favor,  494. 

Copula,  12 ;  does  not  imply  existence,  53, 
76. 

Correlative  names,  28. 

Cousin,  doctrine  of  substance,  40,  n. ;  of 
cause  and  effect,  473 ;  of  punishment, 
481. 

Cum  hoe,  ergo  propter  Aoe,  490*. 

Cumulative  effects,  329. 

Cvmer,  his  classification,  80. 

D. 

Darum  on  Ideas,  473. 

Deduction,  137,  141„  144;  its  especial 
value,  254,  270,  286,  555;  its  method, 
induction,  264 ;  ratiocination,  267 ;  ver- 
ification, 269,  545;  applied  to  mental 
science,  540;  to  social,  555,  561. 

DefiniHon,  77;  how  possible,  1;  theory 
of,  91,  95;  imperfect,  94;  essential  or 
accidental,  94;  scientific,  96»  99,  101; 


(in  geometry,  148, 164,  370 ;)  of  namei 
and  things,  98,  103;  impottance,  105y 
404. 

Demon^raiion,  148. 

Demonstrative  truths,  101. 

Denominative,  a  term  for  oonnotatiye,  21. 

Derivative  laws,  286,  327. 

Descartes,  doctrine  of  co-ordinates,  147; 
vortices,  157;  method,  191,  460;  az^ga 
ment  against  Newton,  472 ;  canse  uid 
effect,  474 ;  for  the  being  of  God,  S05. 

Description,  94,  95. 

Dewi  WeUs's  theory  of,  242. 

Dimmomd,  properties  of,  344. 

Dictum  de  omni  et  de  nuUo,  64,  117. 

Difference,  method  of,  225,  238,  241 ;  ap- 
plied to  social  science,  552. 

D^erentia,  81,  86. 

Disbelief,  grounds  of,  374. 

Distr^uted  terms,  58. 

Disturbing  force,  259. 

£. 

Eduetstion,  581. 

Effects,  how  fiir  proportional  to  canses 

214;   complicated,   254;   progreasiTV^ 

300 ;  cumulative,  329. 
Egyptian  science,  379. 
ElectrieUy,  219,  240,  283,  425  r  induced, 

240. 
Emotion,  87 ;  fidlacious  appeal  t»,  516. 
Empirical  laws,  236,  305,  537,  545,  576; 

degree  of  certainly,  349, 488;  statistics^ 

671. 
Empirical  metkodffi^'i;  still  used  in  chen^ 

istry,  145;  applied  to  social  science,  550 
Entity,  32. 
Enumeration,  simple,  as  ground  of  indao- 

tion,  186,  235, 347,  478,  487 ;  of  law  of 

causation,  339 ;  of  mathematical  azioBia, 

364. 
Epicureans,  474,  513. 
Error,  its  sources,  450. 
Essence,  32,  75,  82,  86,  95,  512. 
Essential  propositions,  74,  77,  78. 
Ethics,  its  method  is  that  oif  art,  not  of 

science,  588,  593. 
Eihology,  537,  543;  (political,  569.) 
Etymology t  a  source  of  fiiUacy,  509. 
Euler,  multiplication  of  negative  qnanli 

ties,  514. 
Existence,  32,  53,  360. 
Experience,  tiie  ground  of  mathematieaP 

evidence,  152,  161 ;  maxims  of,  411. 
EzPKRiMrvT,  compared  with  observation, 

2 18;  four  methods,  222;  agreement,  224, 

238, 251, 308, 313 ;  difieronce,  225, 238» 

241 ;  (joint  or  indirect,  229, 239, 258 ;} 

residues,  230,  248;  concomitant  varia 

tions,  233, 241 ;  in  some  cases  imposnbla^ 

219,  263,  265 ;  in  mental  science,  219, 

540;  in  social,  551. 
Experimentafructifera  et  lueifera,  547 
Experimental  stage  of  science,  144. 
Explanation  of  laws,  271 ;  (by  separate 

laws,  271 ;  intermediate  laws,  272;  sah^ 
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ramptioii»  274 ; )  not  accocmtiiig  for  them, 
277 ;  limiti,  286. 

F. 

Fallacixs,  448;  claaBification,  451,  454; 
of  limple  inspection  (or  k  priori),  456 ; 
of  observation,  475 ;  of  generalization, 
485;  of  ratiocination,  498;  of  confo- 
lion,  502 ;  of  composition,  510 ;  ignora- 
tio  elenchi,  516. 

Fairaday,  experiments  in  electricilT,  240, 
283. 

Faialiim,  not  inrolved  in  doctrine  of  ne- 
cessity, 524;  result  of  circnmstances, 
581. 

Fedmgt  includes  sensation,  emotion,  and 
thought,  34;  (and  Tolition,  36 ;)  bodily 
or  mental,  35. 

Felony,  25,  n. 

*'  Fm-iune  favort  fools,^*  476. 

Pree-tradet  482,  572. 

Free-wiU,  522,  525. 

Pundamenium  rdaiiomSf  45,  332. 

Funaiom,  368. 

6. 

Qentral  name$,  17,  399,  401;  oonstitnte 
clasMB,  63,  80,  83. 

Ocneral  propotUiotu,  not  ordinarily  nsed 
in  reasoning,  126 ;  their  value,  132. 

OeneraUxaUoih  273,  341,  416,  489,  538; 
a  process  of  inference,  124 ;  imperfect, 
its  use  in  science,  181;  approximate, 
351 ;  scientific  value,  358. 

Oeniiemam,  growth  of  meaning  of  the 
word,  414. 

Oenut,  81,  84. 

Oeology,  method  of  proof,  298. 

<?0osis<ry,  iti  postulates,  102, 466 ;  reason- 
ing, 142, 148, 158,  370;  iti  axioms  de 
rived  from  observation,  152;  universal 
application,  194;  simple  processes,  372; 
method,  applied  to  social  science,  555. 

Qrakam,  Prof,,  law  of  the  permeation  of 
gases,  283. 

GravUy,  157,  461,  472;  (spedfic,  511.) 

QrtAi,  53,  217,  431,  466,  497. 

H. 

Harilef,  533. 

HetU,  definition  o(  97. 

Herichel,  Sir  J,,  doctrine  of  axioms,  163* 
It. ;  his  Discourse  on  Natursl  Philoso- 
phy, 172,  242,  248. 

Heieropathie  law§,  213,  256. 

H%9tory,  science  and  philosophy  of,  586, 
587. 

Hobbe$,  doctrine  of  names,  15 ;  of  propo- 
sitions, 61,  119;  makes  truth  arbitrary, 
65,  99;  compared  with  Locke,  75,  ».; 
on  the  social  compact,  515,  557. 

Hmmm  nature,  may  be  a  subject  of  sci- 
ence, 527,  543 ;  society  indnded  m  it. 
M8. 


Hypotkeiesj  necessaiy  in  ma&ematioac 
reasoning,  150, 168 ;  in  induction,  180^ 
290,  294;  different  classes,  291;  firom 
analogy,  336 ;  mvolved  in  scientific  prop- 
ositbns,  431 ;  in  narraann,  483. 

I. 

Idealism,  40. 

Ideas,  13,  60,  560. 

IdenHty,  47. 

Ignoratio  eleneki^  516. 

Imaginary  objects,  34 ;  remedies,  480. 

Imaginary  laws,  479. 

Imagination,  its  connection  with  assod^ 
tion,  285. 

Impossibility,  its  limits,  379. 

Imposture,  476. 

^onceipableness,  no  proof  of  iSUsehood, 
156, 161, 338,  461 ;  is  violation  of  an  ax- 
iom, 163, ». 

IndividucU  names,  17, 21, 400;  sometimes 
connotative,  22. 

Induction,  111,  137,  171, 183;  complica- 
ted, 138 ;  belongs  to  every  science,  164; 
importance,  171;  defined,  172;  improp- 
er, 175 ;  incorrect,  187 ;  mathematical, 
176;  by  simple  enumeration,  186;  its 
true  type,  192;  four  methods,  222  (see 
EsgperimetU);  of  particulars,  398. 

Inertia,  reasons  given  for  it,  464. 

Inference,  4,  7, 108;  apparent,  108;  real 
111,  398. 

Infima  species,  82,  85,  350,  427,  436. 

Infinite,  ambigoi^  of  the  word,  508. 

Intellect,  its  relative  prominence  and  pow 
er,  585. 

Jhierest,  not  the  only  motive,  559,  570. 

Intermixture  of  effects,  254;  of  laws,  564. 

'Intuition,  3,  4 ;  its  truths,  4 ;  not  subjecH 
of  logic,  5,  485. 

J. 

Judgement,  implied  in  propositions,  59  j 
mistaken  for  sensation,  4C0,  ». 

K. 

Kant,  doctrine  of  substance,  40. 
Kepler,  induction  of  the  motions  of  the 

planets,  177, 180;  of  their  number,  494; 

hypotheses,  293,  391 ;  laws,  545. 

L. 

Landed  proprietor  in  England  and  Ben 
gal,  417. 

Lanovagx,  an  instrument  of  thinking,  11 ; 
changes  of, meaning,  25,  407,  416; 
source  of  ambiguity,  53,  104,  420;  its 
preservative  value,  409, 413 ;  philosoph- 
ical, 421;  teekmcalj  422;  (its  value, 
424;  its  perfection,  429;)  symbolical, 
429;  Greek  and  German,  431. 

LapZocs,  his  nebular  hypothesis,  298;  doo- 
trine  of  chance,  319 ;  of  probabilities, 
380. 

Laws  of  Nature,  189 ;  their  explanation 
271, 286 ;  derivative  or  ultimate,  286« 
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tHMix,  460;  468 ;  view  of  Newton's  ihe^ 
oty.  157,  n.,  472;  pre-establuhed  har- 
mony,  474. 

lAberty  and  necessity,  207,  521/  525. 

Ltebigt  theorr  of  poisons,  237 ;  oonta- 
giousness  of  chemical  action,  277 1  res- 
piration, 280 ;  patiefactiou,  282. 

LikenetSt  46. 

Lmnaus,  his  terminobgy,  423$  system, 
433. 

Locke,  his  philosophical  character,  75,  n. ; 
doctrine  of  essences,  77 ;  use  of  the  word 
idea,  78, «. 

Logic,  definitions  of,  2 ;  a  science  as  well 
as  art,  2 ;  what  it  includes,  3, 7, 107, 389 ; 
the  science  of  proof  or  evidence,  5,  7 ; 
utility,  6,  172;  (as  to  language,  421;) 
distinct  from  metaphysics,  5,  8,  36,  41, 
360,  456,  484 ;  of  Names  and  Propon- 
iions,  11;  oi  Reatoning,  107;  of  Indue- 
tion,  171 ;  of  Operations  Subndiary,  383 ; 
oiFallaeiet,  448;  of  Mond Science,  519; 
of  MoralUy,  598, 

Loyalty,  chim^  c^  meaning,  415 ;  an  ele- 
ment in  national  character,  582. 

M. 

MagneUtm,  240, 283,  295,  %, 
Malthus,  doctrine  of  population,  517. 
Man,  what  the  name  coxmotes,  20, 24, 74, 

87,  88,  92 ;  species,  85 ;  definitions,  95. 
Marks,  121,  140,  147, 170,  344. 
Mechanics,  160,  162,  556. 
Medical  Science,  547. 
Mercantile  theory,  500. 
Metaphor,  495. 
Metaphysics,  87 ;  distinct  from  logic,  5,  8, 

36,  41,  360,  456,  484.    (See  Mind.)      . 
Meteorology,  527. 
Methodt  not  to  be  determined  k  priori, 

519.  (See  Experiment.) 

Mill,  his  analysis  of  mind,  26,  42,  54, 532. 
Mind,  41,  50;  difficulty  of  ito  study,  219, 

520,  529 ;  its  laws,  532,  539. 
Mineralogy,  its  nomenclature,  442. 
Miracles,  according  to  Brown,  376. 
Money,  its  two  meanings,  503. 
Morality,  ground  of,  412,  525;  logic  of, 

588,  592. 
Motion,  first  law  of|  335,  465 ;  referred  to 

causes,  300,  464;  Anstotle's  doctrine, 

394. 
Motives,  522,  526. 
Mysticism,  464. 

N. 

Names,  of  tlungs,  not  of  ideas,  13, 15;  ob- 
jects of  study,  14;  definition  by  Hobbes, 
15;  general  and  singular,  17,  399; 
(proper,  21,  23;  many-worded,  22;) 
concrete  and  abstract,  18 ;  ocmnotative 
and  ncm-connotative,  20;  (changes  of 
connotation,  25,  407,  416;)  positive  and 
iMgative,  27,  54 ;  (privative,  28 ;)  reW 
live,  28;  univocal  and  srquivocal,  30; 
distributed,  58;  generaliSO;  of  feelings, 


undefinaUe,  94 ;  instrument  of  thooAt. 

397 ;  as  subsidiary  to  induction,  398 
National  character,  541,  582. 
NaUonaUty,  583. 
Natniral  history,  437. 
NcUure,  189,  512;  its  uniformity,  tbe  ax 

iom  of  induction,  184 ;  course  o(  189 

216;  laws,  189,271. 
Necessary  truths,  148,  162,  170. 
Necessity,  203,  521,  525 ;  statement  of  tiM 

doctrme,  207,  522 ;  the  name,  523. 
Newton,  his  theory,  157,  461,  472;  meth- 
od, 292,  545. 
Nomenclature,  426,  441. 
Nominalism,  61,  88,  99,  118. 
Number,  365 ;  agency  in  science^  141,  165, 

367 ;  Pythagorean  speculations,  493 

O. 

Objective  facts,  52. 

Observation,  383 ;  passive  or  active,  187  . 

talent  of;  216 ;  logic  of,  385. 
Omens,  458. 

Opposition  of  propositions,  110. 
C^mism,  475. 

Order  of  nature,  189,  216;  in  place,  364. 
Organization,  211,  213,  265,  406,  520 

laws,  311,  444.       " 

P, 

Pagan,  meaning  of  the  word,  415. 

Paronymous  terms,  513. 

Particles,  parts  of  names,  16 ;  of  proposi 

tions,  55. 
Particidars,  used  in  reasoning,  126,  398. 
Paternal  government,  493. 
Pathology,  experimental  method,  266. 
Perception,  35;  confounded  with  judf! 

ment,  483,  n. 
PetUio  prtneipU,  510. 
Philosophical  language,  421. 
Phlogistic  theory,  479. 
Phrenology,  295,  ii.,  535. 
Physical  method  in  social  science,  561. 
Physiology,  311,  444,  531. 
Plato,  investigation  of  the  meaning  of 

words,  407 ;  of  good  and  evil,  504;  ar 

gument  for  incorporeal  substances,  514 
Plurality  of  causes,  250,  313. 
Polarity,  391. 

Political  economy,  481,  500,  566. 
Political  ethology,  569. 
Polities,  263,  647.  590. 
Postulates,  102,  149,  169. 
Practice,  distinct  from  science,  591. 
Predieables,  express  relations,  not  facta, 

81. 
Predicate,  12. 

Predication.    See  Proposition, 
Prediction,  an  aim  of  science,  182,  188. 

573. 
Premisses,  change  of,  499. 
Probability,  Z^(i. 
Progress,  575, 587. 
Progressive  ^eets,  300* 
Proqf,  108. 
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Prppgrnanei,  SI,  38 1  aame^lSimm  oonno* 
tative,  32;  cannot  be  defined»  91* 

PRoposmoir,  52,  107;  defined,  13;  in- 
elndee  two  dbjecto,  18,  67 ;  affinnative 
and  negative,  54;  ample  aisd  complez/ 
55;  oategorioal  and  nvpothetical,  56; 
nniyenal,  particalar,  inaefinite,  and  ain- 
gnlar,  57 ;  import  iii;  59, 68, 70;  velatat  to 
Uungs,  not  iaeas,  60 ;  Hobbea's  d^ni- 
tion,  61 ;  verbal,  73 ;  eeaential,  78 ;  real, 
79, 119. 

Propriwn,  81,  90. 

Proximate  kindf  84. 

Psychology,  533;  distinct  from  ethology, 
544. 

Pttblic  opinion,  influence  on  rolers,  559. 


Qualiiy,  42. 
Quemtiistr  48. 


Q. 


B. 


RaHodnation,  111,  117. 

Real  propontions,  "9. 

Realism,  99. 

Reason,  87. 

RcAsoNiRO,  3, 108, 130;  i>ropo8ition8  not 
oaed  as  oltimate,  79 ;  scientific,  ground- 
ed on  iacts,  not  on  definitions,  103; 
from  partionlars  to  particolan,  135, 398; 
type  o^  136 ;  train  of»  137. 

RedwOio  ad  absurtbtm,  169,  498. 

Reduction  of  Syllogisms,  114. 

Reid,  on  sensation,  473. 

Relation,  38,  44. 

Religion,  its  evidence,  376;  inflaence,  585. 

Resemblance,  46,  361;  groond  of  loose 
generalization,  401. 

Residues,  method  of,  330,  348;  applied  to 
calculation  of  chance;  318;  to  social  Bci- 
ence,  554. 

Resolution  of  laws,  371. 

RespiraHon,  380. 

Rhetoric,  3. 

Right,  ambi^ty  of  the  word,  508. 

Romans,  then*  avoidance  of  ill  omens,  458 ; 
feeling  of  nationality,  583. 

S. 

Sameness  and  likeness,  47 ;  according  to 
Whately,  48,  n.,  506. 

8cxz5cz,  Its  tendency  to  become  deduct- 
ive, 144 ;  how,  146 ;  exact  or  imperfect, 
538,  538,  548;  its  history,  579;  of  hu- 
man nature,  530, 527, 548 ;  its  prospect- 
ive completeness,  587. 

Sensation,  34,  43,  373,  384,  473,  486,  530, 
536. 

Signatures,,  doctrine  of,  471. 

Singular  names,  17 ;  jiropositions,  57. 

Socud  scieru:e,itB compleijdtf,ii7i  imper- 
fection, 584.    (See  Sociology.) 

Society,  state  of,  574. 

Sociology,  561,  570 ;  x  deductive  scienoe, 
563. 


SpedaKxation  in  meaning  of  words,  419. 

Species,  81,  84,  88 ;  (tnfima,  82,  85,  850, 
427,  436.) 

Species  sensibiles,  472. 

Speculation,  its  influence  and  its  three 
stages,  586 ;  must  be  the  ground  of  true 
principles  of  practice,  590. 

Spinosa,  474. 

Spiritual  truths,  oscillations  of,  411. 

Statistics,  571. 

Stewart,  P.,  on  chan^  of  meaning,  104, 
407,  on  nuithematical  reasoning,  127, 
150 ;  on  hypothesis  in  narration,  483. 

Subject,  12,  42. 

Subjecthe  facts,  52,  464. 

Submission,  how  inculcated,  581. 

Substance,  37,  39,  456 ;  body  and  mind. 
38;  idealist  doctrine,  40;  general,  75, 
80. 

SubstaxHm  seeunda,  74,  464. 

Subsumption  of  laws,  274. 

Succession,  order  of,  sought  by  science, 
195. 

SuJUctent  reason,  465. 

Superstition,  457,  479. 

Syllogism,  2,  64,  108,  112,  430;  figures 
and  modes,  113;  their  use,  116,  ».;  re- 
duction of,  114 ;  is  it  a  process  of  infer- 
ence 7  122 ;  its  use,  129 ;  as  a  process  of 
interpretation,  130 ;  and  a  test,  133. 

Symbols,  429. 

Sympathetic  powder,  480. 

Syncategorematic  terms,  16. 

Synonyms,  why  so  few,  414. 

T. 

Temperament,  535. 

Tendency,  a  way  of  stating  the  action  of 

causes,  258. 
Terminology,  426. 
Terms,  7,  11 ;  use  of,  33. 
Theory,  ambiguity  of  the  word,  504 ;  iti 

employment,  589. 
Things,  30,  118;  snmmaiy,  51. 
Tidology,  527. 

Transition  of  meanings,  104,  407. 
Truth,  known  in  two  ways,  3. 
Type,  of  reasoning,  136 ;  in  classification, 

436,  439. 

U. 

Ultimate  knes,  cannot  be  fewer  than  the 
distinguishable  feelings,  287. 

Uniformity  of  nature,  the  axiom  of  induc- 
tion, 184 ;  what  it  means,  186 ;  of  coez* 
istence,  343,  377,  574. 

Unkfersals,  117, 

Universal  names,  30. 

V. 

Verbal  propositions,  73,  78. 
Vemfieatum,  269,  293,  545,  562. 
Vico,  Sci9nza  Nuaua,  575. 
Villmn,  signification  of  the  word,  419. 
Virtue,  its  various  significations,  412. 
Vis  9i9a,  507 
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Vitiony  theory  of,  4. 
VolUions,  36,  522,  526. 

W. 

fVaUTf  compoation  of,  309. 

WelU,  theory  of  dew,  242. 

Whateht  definition  of  logic,  2 ;  doctrine 
of  dennition  examined,  98 ;  of  the  syllo- 
gion,  123,  131;  of  induction,  185,  n.; 
of  analogy,  332 ;  on  fallacies,  455 ;  on 
ambigoous  middle,  502 ;  irrelevant  con* 
elusion,  516. 

WUwellf  his  metaphyncs,  36 ;  view  of  de- 


monstrative ZMiomng.  102, 150;  arigii- 
ment  fi>r  4  priori  tmtiis,  154 ;  his  poai* 
tions  reviewed,  153-161 ;  doetrioe  of  i»> 
dnction,  178,  297,  388,  890;  of  deBoi- 
tion,  404;  tecfanioal  terms^  422;  r\nm 
fication,  433,  442;  type  and  definitian, 
43d;  Greek  science,  466;  imagmaiy 
laws,  479. 
Wm,  whether  moloded  m  law,  207,  a^ 
521 ;  its  education,  526. 

Z. 

Zoology,  its  classification,  435, 445. 
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